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(54) Title: REMEDY FOR THROMBOPENIA

(54) FEBAM A FR: MM /MRE A E B R H

(57) Abstract: By obtaining and purifying antihuman Mpl antibody, antihuman Mpl sv(I'v)2 is purified with the use of a genetic
engineering technique. Further, antihuman Mpl sc(FV)2 is successtully humanized. By evaluating the 'I'PO-like agonistic activity

ol sc(Fv)2, it is found out that sc(Fv)2 shows a4 high agonistic activity to antihuman Mpl antibody and the activity is comparable
~. Or cven superior to the activity of human TPO which is a natural ligand. It is also found out that VB22B sc(Fv)2 and humanized
2 VB22B sc(Fv)2 have an effect of increasing platelets in vivo.

]
e (57) E#y:
FMplsc(Fv)2Z k& FMEFT B EICETIL =,

Q

e FMplnA#EE - BR L. BEFIZNFEZALCRE FMplsvTvZ2RHE LTz, S 5ithke
sc(PV)2DTPOMR 7 I =X FEMZFMLI=E Z 5. Ik FMpliRiEIC
LT, sc(PRIFEWNWFI_X FEEZTL, XAV H Y FTHZHhuman TPOE BFELULDFEEETT Z &9 Hh -

= ET=, invivolZELVYTVB22B sc@v2d & U E FMEVB22B se(Fv 2 AN I/MRIBINERAE#E 5 &£ RH L=,
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[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

B M &
M SR I E TR PR
&[T e

AR IIMplE iRk 2P E A LD LU CEA T2 M/ MRIBRE TR ERAN B
T2, X AFEPNIMpIZFRHR T OHUEL A I ELTEHAR 3D M/ MM
B995%,
=Ppaxsdin

hl AR =F > (Thrombopoietin: TPO) iX, EAZERR D& MLHIFLDOHEFH L 57 L%
1325 T-CTHY, M/IMREDOFENC EE 2B B2 IV AN A THD, Btk
Bk o= —RII% K 7 (Megakaryocyte colony—stimulating factor) &5V \dc-MPLU#
VRELEIEI TV, BRTPOIE, 3537 /0072 2 TPORIER L0 Xt T
EMERERD,

MpliZTPODZ A THY, Cluster of Differentiation (CD) Hii{E L TiZCD110iZY
AREND, ENMPLOBAR T-RRFIXBEIC AT S TR0 GERFETSCHR L X
Genebank:NM_005373Z:f) | 6357 X/ FRD> DR DHIBRAD DT 7 F LT FRHH)
DH S, BBLESND, F7=2, 6357 I /FR LYV HEV truncated formASETHILTVND,

P ANIAL ZEEDLELIL, VT ROREA IO ZARR LB 2&KILL, 7T
IVDSHARINICABR S D, TPOIZEBWYTh, 20K &4 —CHDOMPLERE S
L. ZREFEZ2EHR T2 LIcLY, Ml dEEx ., EFRERE RT3
HENTWDEERFEF TR 22 TR,

ZDISBMEE LS SR BEWITHEAT2HURO T T, 7 = AMNEMEEZ R TR
TFETHIEBWMEIN TS,

Bz, =V RAaR=F 2 (EPO) A EIZHT T HHAR S =) Ak = F U #EE 2R
BHI LI MESNTEY, ZOFiki —{ti (Fab) (T HEEPORFA DR & He
FHEFLIZEE, VT NREREE RIZEND, oA ICI AT RaR T
RO Z BN ELE 2 5D GERFFF T3S ) .

X, MpliZFE& L. TPOT H=ANEMZH LD Wi ST D GERFFTSCRR
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[0007]

[0008]

[0009]

(0010]

ARBIVEHM]) , Zhid, MPLIZBAL TH2Mi CHAPRDOFERIC LD LS F— D2
B LOFEEERRLTND,

— 5T, TPOT T =AMEMEZ R T — AGHPUA (scFv) 235 S g (Redr ek
128), LOLRRE, scPviRTPOT T = ANGEMEZ R THFE LT, scFvd—EiM3
— Bk (Diabody) fbL ., & DDiabody 3G HEAMK THD Z LA BHNTRo>TWD (KF
PRS2 ~4AZ ),

HFETSCHR] K ERFRT 556342220 5

R SCHR2 : EBRABAEE01/79494 5

FEFTSCHRS : EBRABR 5502/33072 5

FEFTSCHRA - FIBRABRE502/33073 5

FERFFT SCHRL : Palacios 3 | Cell, 19854, Vol.41, p.727-734
FERFFF SCHR2 : SouyrinZE | Cell, 19904F, Vol.63, p.1137-1147
FERFFFSCHRS : Elliott S5, J.Biol.Chem., 19964£, Vol.271(40), p.24691-24697
FERFFFSCHRA : Abe 53, Immunol. Lett. 19984, Vol.61, p.73-78
FERFFT SCHRS : Bijia Dengb3 | Blood, 19984, Vol.92, p.1981-1988
AR

FEOADMEPR L L5 & DERRE

ARIIZ OIS RRMITE A THSNIZHDOTHY 2D B IETPOL B #—
7 A= ANEEE R T OHMpITTA L 2y LU CTE R T M/ MRS RETE A
BRI IR MR 2R D 2 LA RS T2,

PRRH AR BT DT

AFEWE OI3_ LR A IR BT D [T BLE AT e 2 T2 o T ARIELIT, $i
ERMpIFLAVB22BA B (S - #ERIL | A5 T- LS FEE AW T—ARETIEO R,
REEE LT, BAMICIE, T He MMl P EHEIRE 7 n—=271, fikhk
Mpl#ifFDiabody & EL-~27 & —pCXND3-VB22B dbZAERIL 7=, EHITFERTZ—
pCXND3-VB22B db% fAV T, HFierMplFifksc(Fv)258 B~ 7 % —pCXND3-VB22B
sc(FV)2Z1ERLT-, ZOFRE~IZ—pCXND3-VB22B sc(Fv)2%2 CHO-DG44#lfia ¢
R 5548 EiEDHHIENMDL sc(Fv)2&FERLL 7=, F7=. VB22B sc(Fv)20DTPO
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[0011]

[0012]

BE7 I = ANEMER I L7-22 5, VB22B IgG (2% T, VB22B sc(Fv)2iZ &\ 7=
= ANEMEERL, RIRV AT R ThbHhuman TPOLFRIZELL_ EOIEM AR50
D37,
F7r, AFEWHASIXSEIHADEMEVB22B sc(Fv)2& B¢ Bz Lz ikth Uiz, £7-.
EMET B LI IDTPORRT T =AML D LIZ RONRNZER 5h>07,
LT, AFEBHFE LI, in vivolZBUYTVB22B sc(Fv)28 L e MEVB22B sc(Fv)2
23, ML/ MREIMERZ R 35285 AL,
AFEHIZIY BAEIZ LT D (1)~ ([22)12B% %,
(1] TPORZEM (Mpl) ~DiE S TEHEAE T T Ssc(Fv)22F 2oL T A 351
IR SETE A,
(2) sc(FV2H DRI EFIRASI L I —TREAINTWDILERHEE T 5, (1)IZF#R
D L/ MR TE IR A
(3] Ve A—3167 B THHILEREET S, (2] ITFC D /IR FETG R
#l,
(4) EMMPpLR O AMPUZHE A T 29U E [ 20 U TEHER T2 /MRS A i
TREA,
(5] BRMpIE Y AMPUZ L CT7 I = ANGHE R T2 EE IS EL T
3B i/ MRS FETE A
(6) BEHIFES:1. 2. BITFHEKDO T I/ BEHLF) B2 DCDRI, 2, 3% T D EH{ T A
HEIRE S LR ARy LU CTHA 4B I MRS E G ER A,
(7) BLFIES 4, 5, 6IZFIROT I BALF 572 DCDRI, 2, 3% 3 DG Al 28
FEE S TR A B SY U CHA 45 I MRS SE TR B 5,
(8] (6)iTFidko> EEH vl AR, BLU7)ITFEHOREH v] £ 5EIRE A T 55
ARG ELCE AT B ML/ MR RE TR,
(9] (6]~ [8IDWTNIZFEHEHRD T I/ BEFNZIBWTIXINIEE DT I/ BB E
#a, K, MBI E2ITHFASH, 2> (6]~ (8] DUWFhi iz iE#oHik:
R DIGEE A T 29 E BRIy EUCRA 5 /MR IS FE TR A,
(10) (6]~ (8IDWFNITFHMOTUE IR T 2= 7238 o hiik %
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[0013]

B S L CEE T DM/ MRE FE A EAL,

[11) bRMploo263 HAH274% B O 7 I EBEEMI AR T DA m LT
&A1 B/ INMRIBA FE TR A,

(12) TPOEZEME (Mpl) ~DfEETENEH T DscEV2E BRI ELTERTD
/MRS,

(18] sc(FV)2H ORI ZEFEISRMNY A — CRAEESN VDI ER/FEE T2, (12)i
R0 /MR, |

(14] Vb —RI57 /B ChAZLE e T 5, (13)IFRERo M/ MIIEHA,
[15) ERMpIR O/ MpUZHE &3 DR AR RO E L TER 3 DM/ MR IEMA
(16] EMMPpLE B AMpUCR L T =R NEMEZF TR EEF RIS LLTE
A3 B/ MRIERAE

(17) EFIEE:1. 2. 3ITHOTI/BEFIHNHRDCDRL, 2, 3R 5 2EHA
IR A S AR B DERS LU TER DM/ MBI,

(18] ERFIFEE:4. 5. 6ITFEHOT I/ EEEFIHHRDCDRL, 2, 3% § DE$H A
EEIRE & TR B RSy LU CE R T DM/ NAL

(19) [(17)ICREOBE G, BLU18) ICREORGFIEEREZE TS
P B RS ELCTE A 2 M/ M EINAL

[20) [17)~(19)DWTHNINTERE DT I/ BEFNCRBWTIUIER DT IR
NEH, K, FMBLOL ETEAEI, 50 (17) ~[19]) DWT IR
OFERLAEDEREZE T HRET ARG LU TE R T2 M/MBE A,

[21) (17)~(19)OWFThACEEMOFEIR# T D= M — 7 2B T DHE
AR ELCER T DM/ M INA.

(22] ERMpID263E H 2 B274A% B 07 S BRI E R DI PR ELT
&8 B M/ NN,

X i D1 B 727 A

[E1-11eMEES4ERS] (hVB22B p—z, hVB22B g-e, hVB22B e, hVB22B u2-wz4& X
T'hVB22B q-wz5:VH) B X Ot MEEREEERS (hVB22B p-—z, hVB22B g-e, hVB22B

=8 2 B % GRRI26
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[0014]

e, hVB22B u2-wz43 X U'hVB22B q—wz5: VL) . 726N FRIB L OCDRD IR 18D
WORT RITHD,

[M1-2]81—10FEE2 R~ TR THD,

(K2 IE & =7 AP NATRBIT D~V AVB22BIR 51 ORME ML/ NMREE R T T77C

HB,
[H3JACNUTEEE L= il /MR RT T D5V AVB22BER 5O RERTITIT7 T
BB, ‘

[ 4]— A H AR sc(Fv) 2D /EELBRR 2T TR Th D,

[ 5MpIZEERCHOMBARR S FV \/ZVB22B sc(PV)20iE A TEIERM MO RER 42
57 CirD, VB22B sc(Fv)25E 8L B A L7,

(E46]BaF-human Mpl# AV 7= VB22BHI IO 7 T = ANEHEFHE OB RETR T 757
ToHd,

[E47]BaF-monkey Mpl& AV /o VB22BH LD 7T = ANEM M OFEREFRT /T
7 ThD,

[R8IM-07e% AV 7= VB22BHifE D 7 F = ANEH R DOIERE R T 777 ThHD,
(R9I9IE, =7 REIVB22B sc(Fv)238 L ThVB22B e sc(Fv)2, hVB22B g—e sc(Fv)2
% A\, BaF3-human Mpl COTPORR T T=ANGEHEEFTHMEL-HEEL T~ TETH
B, HEERITT YL (450nm/655nm) Z5R L, FREIIRE RS,

[10]E9101%, =7 AEIVB22B sc(Fv)2:38 X UhVB22B p—z sc(Fv)2. hVB22B u2-wz
4 sc(Fv)2%& AV C, BaF3~human Mpl COTPO#R 7= = ANEHEE FHME L7z £ &1
YR THD, HEEEPIEE (450nm/655nm) /<L, FBENIREERT,
1111, =V REIVB22B sc(Fv)28 KL TUhVB22B q-wzb sc(Fv)2% vy, BaF
3~human Mpl COTPOFR T I = ANEEZ FM LIS R TR Ch o, Mk
6B (450nm/655nm) ZoR L, FREIIRE RS,

(B12]E1 213, IEFH D=7 AP AITI31T HhVB22B u2-wzd sc(FV)2725TNZhVB22B
awz5 sc(FV)20D B ENVERIZ LS M/MUESER LR THD,
FEREEE T OO DR EDOREE

AT, TPOZEE (Mp) IZHEE TGRS ELTEE TS, /R
B EETREA L O/ MEE IR E RS,

2 & 2 B GRRI26)
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[0015]

[0016]

[0017]

[0018]

AR OTLRITIE AR FEEN =R, EMUFUESS AZ LR EDTI
ERRCF DS SNz huiR, D73 T- (Bl 2R, RV=F Lo T Va— ARl O &5 T
&) BREA LicEMibii, B E SN PR, 2255k b & En s,

M/ NI RE VAR i oD i MR B SR 3B TH D, ML/ MRS RED JE
KEL T, BEEEZERE DM | Je XM, b, AEE e, WETLE, IrE
BN, Rz onsg, L0 EAIIZIT, EBEEE, B TR HEE ., IR, 38
I, St T ANVA, T — b Fanconi® ML, 5 Ye fa 25 ME i NS E . H
BRI E D M/ MRISAAE. BEARSFERVEE ML, B B LA AR R . Yt B
M/ MRIEAME . May—Hegglin ¥ 5 5E . Alport it {##+ . Bernard—Soulier iE{&#+ . gray
platelet i A% | Wiskott—AldrichfiEMGRE, FFFEME I/ RIS PEERBER | ZEAE R
So e VR I /RIS E . R M B SRR i /MR B . HIVIERR | [R)FR 5022 48T
AR W I/ AR I PESRBREN . i . 5% SREESR L I AR i MRS PEERBEYR | B I P
IREIEREBERE . FBFEVE R e PN MR, AP YE | YRR L I, A LAt S
PRGN RS RETUHERE , (AR AR I MR B S K B, AT ZE - AT -
FFEIBRIZ I D M/ IMRIEAE, 728 22T DTN TED, X, FlIE, A F—T7 =
EBRG UGS MR T D2 EBEH LN TND A, ARFE B D /M
DIETRIEANIA L & — T B 5 XD /MRS RE DR IRIZH WA I LN T
%o 2T, AT D M/ M A FEIR IR A LA L Z— 7 mrl OFF B ITERR |,
FRTHD, LU b, AW O/ MR ENX. Bl O R RIZ K5 /MR
AIEIZIRESIVT 2722 I RNZ LS ML/ MR E Th RV,

ML/ NI E 1T, —AREZ IR oRAS L oo /MR Oz LS, F120E, B
AIZBWTITEE | M/AMREA3 1075, p LT OE-A TR A iE L rs i
Bo L7223 AFEHNTISU T, ARSI 5 0D 1/ Nk D 34| i AL 4 A R [Bl-
TVEEETH- T, M/ IMREENSEDMNERHLLHWSNDIRBICHDIGE
i, M MRIBAEIZH DR D,

/R EEINANL, L/ REBINSE 5 B B CTEAINSEAITHY | M/ MR8
PIRBBIZHDE BT HEINTH LWL, f/MRSBAREBICZ2 WA &S
THIW, Bl X, PHETREICH O M/ MR EIPE T2 B 19 CMpl2i8i& 455t
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[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

FEEE L, /MREBEINEETHIROL ., /MRS BRI E2 IZMplA- 383k 32 Hid
G L. M/ MERE O TEFE A~ EHE OB ORHES 720U TH LW, fE> T, 1
AMRIEMANE ML/ MRIBAREDF AR T WS LN TED,

MpliZTPODZ M THY . b MMplD AR T-REFN BRI ZA# T S TV D (Palacios
et al, Cell, 19854E, Vol.41, p.727-734 X1, Genebank:NM 005373), X, B =271
FAMpl GEE BN 567, TIVER BT 5-:68) ., <7 AMpl
(GenBank#NM_010823)DACHIIHBEIZ/A K TS, EMpID 7/ ERRL ARl F I 5
661777,

X, AFEIICBITAMpIciX, EROMpUZIBWTT I ERSEH#L, K, £, &
INTZE BMpIZ B & END, 2 RMpld ARG LU Cik, FilX1E, Matthias
Ballmaier et al., BLOOD, (2001), Vol.97, No.1, P139%5|Z Fidi& 7= 25 BMpl% 25
FBZENTES,

AZEPNTB O TIIMpIEZ TR T 5 TR IR R E SRV A3, ML/ MREEIER %2
I DML THLZEDBFEL, I/ MRHNIERZ A 3250403, 8% . MpliZxt
LCT7F=RMNEME R T2, M/ MR IER XM 2 A O K BRI IOMHER
HZEDMFRETH DA, HlZIX., EIEFIFLHE DO FIEIZ IR T2IL3TED,

MpliZt 357 T =AMNEM: L1, BEAEZER XL £ OB T 51E i Hll i h> 5 I
IMRA~EGHET DT EEAEHE T DIENE, XML/ MRE NS AIEME TH S, 7=
AMEPEOR EIT Y 3 A DFIRICEVITOZENTTRE TH B, X, TT=ANE
PEDRNTEIE ASRDTEMEZ AR ITRIE T 57210 Tl hoiE 2 iR lE 35
ZEHFHETH D,

Bz L. ERHNITEEED IO FEAR T F = AMEH I E 5 T
KVHETHZEBFRETH D, KD BRI, 7 = AMKIFIERG S R
T A= ANEMEZRIE LW PURE RN, 8535835, Z0%. TV UV LR
WST-8 (AL FHFFEAT) D X578 AR A EU IS U TREE DRI IV TR ARG
% 2T ORIEA MU CTEOCEAREL . SO B A FRIZ T I = AN %
BIETDZENFHETH D,

7 A = AMETF MRS A R AR 2 2 A D F IR IERIT 2T LA AT hE
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[0025]

THY., PIZE. FURPBSHINEEESES 7 38T 52 BIRNTHA L AT, 2R
HEFBL T DMAnE Vv v, X, FUs MRS 7T V& SRV
BN THDIHEITIE, M 7T 2363 D2 A R0/ NEEIRE | Ml R 5f
T T NE SRR B RO B2 % AT RN EERIL, SR AT
BAREZMITRESEITIW, M 7L 2R TR BEROFEL T,
B Z L. G-CSF AR, mpl, neu, GM-CSFX &K, EPOZ K, c—kit, FLT-3%%
BIFHIENTED, ZRABERESELMMEL TIX, #21X. BaF3. NFS60,
FDCP-1, FDCP-2, CTLL-2, DA-1, KT-3%% 23 F 5 LN CTED,

Z A, TA=ANEYEERE DA AV IILHEERELL TX, B AT XiT
B2 AL RIE FTRE CTHDRVER 32283 T& D, Bl XX, iR (cell free
assay) DFEEE . F R (cell-based assay) DFEEE., FHRER OFEE, AR OFEEL
WHZLEMTED, THIIER OFIREL TiX, BERULSOF L 73273 . DNA, RNAD &
Bk SUTER AL AVBIENTED, BERSEL X, B, 7/
R LU BEEERE DU WA BAKSE DO F B BT S S 2 AW DT ER T
X5, ¥, Fo B OV R, B Rk, TRk, Z8RAb, 43R, TepEEe,
DNA., RNADHENE, YT, fEZHAWDZENTED, FIZIET 7T IBEREOT
WAZAFET DZ L DV AL AR RS T 22 L3 TE D, MIEF% DOFEEEEL
ThE, MIlROFRRFBOEL, W12, EEMEOBAR O XITE LA, 5
TEMEDZEAL MDA RO L., Rt D EALELZ AVD LD TED, PE
MR EUTIE, s _2E, REbii, e Z 2B mRNAEZ WS
LRTED, BRROZE(EL TIE, BREERE D, XIiTZREDOEDZE . R TED
b, EE 02 b, Mo RK&XDZE b, NEEEOZE L., ML L
L COEBMEB—VE, Ml EDOZBEEZ VDI LENTED, THHDERDOE
IBIIRREE T COBEECHERR T DIEN TED, Rt DZE LU Tk, BBHKTEME.
AT A AKTEISENE, BVEARTENE, FEAME, M E B | M TR, H
Bt MR EOELEE VA LN TES, MIEEIMEE L T, MR EE
P, MREETE R H D, T, MIRNE OB LU CiIBz X, BEREE,
mRNAEE, Ca’ R0cAMPZ DRI PSS AW B MR Z L S B BS % UV
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[0026]

[0027]

HZLWTED, Tz, MIIESZBEROL AL, ZEEOFIC > THFESND
A O BRI DAL B FEIRL T 22N TE D, MR OBEELL X, 35
FRRITIS U TR L 2 B IR 52N C& D, AR ROBELL QIR E
B2 b, MR OEAL, Bl X B OZE b, o H B, BRI, B
i B2l Fo, BERZIRDOE., HIZIT. ME, DAEOEIEEZANDZE
PDTED,

IO FEEZRIE 5 LU I, FRTHIBRIZZL G, 386, a, &
S FREHE M BOIERYCEE RE TR B HIET T L ERIS R G T &
RIRARZ IV, JEEEL, OB R ¥ —BH), 2 AVWBILenTES, Zh
HORNEFIEITYEE Lo TIEMTHY, BIST T, WHERIRTHZENT
&5, BIZIE, WINARTIVIZ—RENZ A WD NS T A A —ZR L — N — & 4|
FNIN I A—FE BRI NA A FETUETHIENTED, B EITE R
SHEtE OV TRIE T 5L TE D, BEEMEIL, AR OBEIIST T~
U Z—IpE DR EME R Z VT, BOCRGEEIIBEACON (S5lH1E) . Rl 77 XE
NG 7 VIIBIACORE, FEE G380 BOLILIG T R F —BHE) R ET1X
ARVOZREIZIVRIE TED, &b, 7a—H A A=FREBAEICHWDLI LA TE
Do TNHDOREFEIL, —>OHIEFIET2REU Lo BIEEELHIEL THL BL,
B ECHIZ., 2L EORIER R & O XTEEL CRIE T2 khEDIC
ZEOBRIFEIEARE T HIEL AR CTH D, Fl 21T, FOLEEOEI T X L —
BaEhEFFRFCT VA A—F CRIETHIENTED,

ARPDIFELNEEBIRO— D LU T, K5 T EHURB T oD, {0 TEHiik
1. £EPifk(whole antibody, #i% IEwhole 1gGZE) D —#B43 A5 KB L TWODHLAET
R EE I PUR~OFREAEEE A L TOIUIRFHCRES N2V, ARSI A5
TALHUARTE., wholebufh L Hble L C, B MV EME R4 35, AFYI OB
¥ BRIUED —E S THIULRHCRES IRV, B PR (VH) XX, &
RS AT ZEFEIR (VL) 23 A CWBZEDFELY, VHEZIZVLO T BRELFIT,
B RIS, AR O SUIFR ARSI TOTHEWN, SHIZHIE~OR G REEH
FTHRY ., VHXL/ R OVLO—#HE KBS THIN, X, AIEHEE T AF{ R
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[0028]

[0029]

[0030]

[0031]

MEESH T TH I, Filklr i o BAEFIE L TiX, #1121, Fab, Fab’, F(ab’)2, Fv
TpEEBTHIENTED, Fio. K ThHiko BA&F LU CTiE, #lx1X. Fab, Fab’
. F@@b’)2, Fv, scFv (single chain Fv), Diabody, sc(Fv)2 (single chain (Fv)2) 72 &% 2%
FHZENRTED,

ZZ T, IRV I3/ N OHUEE i ChY | 58 27 d iRk LiE A r & &
T, [FvIWi i1 >OVHB L OVLAHIEFFE S I LB GEFE INT=F A~—(
VH-VLE A ~—) THD, % A] L8100 3> DFH#H S P E fEi% (complementarity
determining region; CDR) 28t EAEIL . VH-VLY A= — ORI ICHU A SR %
TR D0 6D DCDRBPUBIZHURRE A ERALEAT B L TS, LALR2A3 5, 10D
TSR (F7203. FUEICE R3O DCDRD B S EeFvDe4y) ThoTh, &
FEEERALE DS BRI A3, HUHESRRL . fa T 28126 T2,

scFvIZiZ, FLEDVHB L VLA E v, ZHWHOMEBITHE — DRV 7 F R
WZHFEET D, —RIZ, FvRU AT FRIIELIZVHEB I OVLORNIRY R TFRY 7
—E A TEY, ZhICXYscFviX, FiiifEd D7 DI B EE T 5T e
T&ED (scFvOD#FHIZ- DV YT, Pluckthun[ The Pharmacology of Monoclonal
Antibodies JVol.113 (Rosenburg and Moore ed (Springer Verlag, New York)
pp.269-315, 1994) &) , RFEHIZBIFDI I—Iid. EOMSIZER S =5t
PRI 2 FEIR D R IR A P2 350 O TRTIVUXRFIC R ES 2V,

Diabodyi. #1& 7Bl A IS L0IEEE = —fifi(bivalent) DHLHAMT %53 (Holliger

P et al., Proc.Natl.Acad.Sci.USA 90: 6444-6448 (1993), EP404,097 5,
W093/11161548), Diabodyld, 2ADKRY X7 F RN OB SN S A~—"THY
JIBE . RUATF RIS & . RICEH P TVLEUVHS, EVIZREA TERV LIS
F FIRIX, SREFRE DV I —IZI0FEAREIN TS, Rl—RY T FREH I
a—RENDVLEVHEIX, EOR DY A — B3 F e WG AT 57 A M
RS B eSS ZBARE R T 5720 | Diabodyld 20 DHLEAE S A2 A
THZEERD,

AFEINTINT, MR I FETG BEAN ST /MR EEINANZ 3 £ D Mpl 238 #%
THPMD R FUNEERRE L Tk, sc(Fv)22 T 52 L8 TEB,
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[0032]

[0033]

[0034]

[0035]

sc(Fv)21%, 22DVH R U0 DVLEV L 1 —ETHEAL T AHEIZLARS> 71k
P C& 5 (Hudson et al, J Immunol. Methods 1999;231:177-189), sc(Fv)2i%. &
FEHERRADARS TAEHUAL LB L T, B m W T T = A NE R R 2825 4%
BFELIZEY LS TV B, sc(Fv)2iX. B2, scFvEY 1 —TRESZEIZE > T
fERlcE2,

F722ODOVHER P2 ODVLY, —AREERURTFRONAK Gl A B A ELUTVH,
VL. VH. VL(LVH1Y > —[VL1V> % —[VH]V> % —L[VL]) IR A TNDZE
EREE T DHUERDFELY Y,

2-DDVHE2 D DOVLDNEFF IR EFCRLEICRESILT . EDLHRNE) ¥ Tl ~5
NTDTHIW, BIZIELL T O L5722, BELFRITHIENTED,

[VL]V> s —[VH]V>#—[VH]U>H—[VL]
[VHIV> o — VLIV H— VL]V A —[VH]
[VHIV> o —[VH]Y > A — VL]V —[VL]
[VL1V> A —[VLIV> A—[VH]V > B —[VH]
[VL1V> A1 —[VH]V> Z—[VL]Y > —[VH]

VRO EHIRE ATV —L L CiE, BB T TRCIVEA LSS EFTD
N_TFRY A XixA L&Y B — (FlZ 1. Protein Engineering, 9(3),
299-305, 1996 M) IZBA/RENDY L A —FELZTHWHIENTEL | AFEPIZB
TR F RV —DFELD, _TFRU D —DORIIIFFICRESIT . BRIIZ
JECTHYEEDEERINT DIENAHETH D0, @HE . 1~1007 M, IFELLX
3~507 I/, FLITAFELITE~307 IR, FRZFELLIT12~187 /8 (B 24T
L 157IMR) ThD,

BIZIX, RXTFRI A — DA :

Ser

Gly*Ser

Gly+Gly*Ser

Ser+Gly+Gly

Gly+Gly+Gly+Ser
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[0036]

[0037]

[0038]

Ser-Gly+Gly-Gly

Gly+Gly-Gly+Gly=Ser

Ser+Gly+Gly+*Gly*Gly

Gly+*Gly*Gly+*Gly*Gly*Ser

Ser+Gly+Gly*Gly*Gly+Gly

Gly+Gly+Gly+Gly+Gly+GlySer

Ser«Gly+Gly+Gly-Gly+Gly+Gly

(Gly+Gly+Gly-Gly-Ser)n

(Ser+Gly+*Gly*Gly*Gly)n

(niZ1LL EOEETHD ] EEFITHIENTED, AL, XTFFRIV T —DRIR
BLAIE B BTG CY DB BRI T 22 LR TED,

Lo TABINZIB W THRAIZAFEL O sc(FV20RERRE L TiX, Bz 1. LT O
sc(FV)2&Z T HZ LD TED,

[VHIXFFRU A —15T I [VLIFF R —A6T /) [VH] S FR
VA —(157 /) [ VL]

B ALY T — ((ESEZERERD 13, R FROZEICE HE AV LI TODLERE
Hl, Bl ZIEN-ER a3 273 AR (NHS) | PRI AIVNARL—R(DSS) | B
A(ANTRAZ L AIPN) AL —E (BSY) | PFAE R (RIS AIP N T A F
—B) (DSP) . PF AL AR (RNVFAT L AIV VT a5 —h) (DTSSP) , =F L
TVA—=NVER(RI L AIDNART L R—H) (EGS) , =F LT Va— L ER (R/VAR
RI L AIPNVAT L F—R) (RIVIR—EGS) , VAZL U AIV A (DST) |
TANTRAZ L U AI VN R (AR —DST) , BR[2-(RIZ U AINAFT
IVIR= VA F L) =F VALY (BSOCOES) | B A[2- (ANVERAZ LV AIRAH
HIVIR =V FF ) mF L] Z)VERY (AVAR-BSOCOES) 728 CThY . ZHHDHAEA
XS TS,

4D DOHRFRIEFEIREFE & T DB EITIE. BE ., 320V I —BNEELRDHR, 4
TRV A —EHWTHIWL, B2V —Z2 AW TH R, RFEBNZ I8V NTLF
FLWMESY TAEH A IEDiabody X iZsc(Fv)2 THY | FHZHFELLiTsc(FV)2TH B, &
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[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

DESRALL FALTEE D T, JilEE Bk, F12IX, 7S/3 1 R RET
SLERL | PUARWT 2 RS D0, ITTHOHHRE i 2o — R BADNAZHEZEL
ZHERBLAYZ—|ZEA LT % | 70 fE B CRELSEUERV (B AR,
Co, M. S. et al., J. Immunol. (1994) 152, 2968—2976 ; Better, M. and Horwitz, A.
H., Methods Enzymol. (1989) 178, 476496 ; Pluckthun, A. and Skerra, A.,
Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986)
121, 652-663 ; Rousseaux, J. et al., Methods Enzymol. (1986) 121, 663-669 ; Bird,
R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-1372#),

sc(Fv)2/b &N 7z HMplHifAid, MpliZsd U TRIC R W T = AMNEE 2 FH 50T,
M/ RIS TE VAR A S L MR IR & U CRAICR F Th 2,

AFEPNTIBUNT, /MR SE VAR SO T L/ M NN & £ DMpl 4 383K
T HHEDL FLOEERRE L TiL, FATHUER T MEBIERE O W BT AL 2T 5
ZENTE, FRCeEMEBIEE ZRIT 52823 TED,

XATHUAL, B8 R OB &S CRERIEN A FiikTHY, Filx
X, v U RABROESH ., RSO FEFEIRECMNURO ESH, RO EHE FEIRL D725
PR/ THD, IATHURDIEBUTAI O FIEEAWTITHIZENTE, FlZIE, Bt
Vi = — 9 5DNALEMUACTHIZ = — N 5DNALZERE L . Zh a2 388
AR EZ— AR THEFITEALEASELZEIZIVELND,

EMEBURIL. PR (reshaped) BEMTLAR LB FRS L. ZHLIE. BEREASN OIEELENMY)
B Z X~ AP OFE R P E 8 (CDR; complementarity determining region) %
ENLE DGR E IR A~ L 72b D THY . Z O — 7l s Tz Tk
HETHILTND (BN 53T HHREABRTE S-EP 125023 5-/A#, WO 96/02576 S/
S,

BAREICIZ., =T ABEDCDRELMNARD 7 L — LT — 7 455K (framework region;
FR) L& 5§D EOIZERETLIZDNARL %, CDR X O'FRI J5 O ARSI A — N
— v T T HE G ER TOIIHERIL 2B E DA VT XV FF RETTA<—L LT
HWTPCRIBIZED B HLTDH(W098/13388 5 ARIZFLR D HFiEE S ),

CDRZEM L CHEMEENDEMUARDT L — 20 — 7880, FRAME EfER S B AT
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[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

RS AL R R T D DO EINEN D, BTG T ., AR E MO fB4H
PR E FEIR S W B 2R BRSBTS D 851, LR DRI ERIZIBIT 57
— LU —ZHER D T A EHL ThIV > (Sato, K.etal., CancerRes. (1993) 53,
851-856),

X ATZHUE R e ML HUAD B H SHIBICIE ., EMUROL OB EFA S, 2 EH
HTIE.Cy1.Cy2.Cy3. Cy 4% LA THC k. CAZEHATHI LN TED,
7o, PR ET X OEADOREMN L WEHET 572D, EMNUKE B HEIREEML T
Ly,

—RREIZ, FATHURIE, NSO FLEN Y B SRR D PR FHIR S e ML He DR
DEWFERED BB, — 7 EMEPUERIT, e SO ELENMY B RHLIR OB A
PLBAEIRE . BN RO T L — AT — 2RI L OVE SRR S D TR D,

72 FATHRLCEMEBT IR A ERIL 721212, PTG (B 21X, FR) OE %
MOT7 I/ WEMO7 /B CTEBEL THEV,

X AZHURICISIT D AR, XITEMEFUAIZISIT S CDRD B RITFFIC R ES L
T, EDISeBHHE TR, BT, ~URGUK, TR, URHik, 52
PR E ORFNE VDL B FIHETH D,

HFUARDOF ATERLCEMEIZBW T, 8H | HRERSTe RO T T = A MG L /i
L7z EEF AP MEEITOZEIXRE CTH DS, ARHIZBWTL, ~ VAL
F&E D73 = ANGEMEEH T2 METUEDO BRI LT,

MplZ 3BT D MEBLRDOFIEL TiX, R (9) — (19) IZitiROeMbdiikz 2
FBHZENTED,

FAZHFUARLEMEFUARITEMENIC BT DHURE S T L QD72 BN S
THHAIFHCH A THY | M/ MBS RETRRA SO MRS A LT AT
5,

AFEPNTISUNT, ML/ RE TR S LM AN £ D Mpl & 385K
T HHURDIFELOEEREEL T, FIAFIMDPUZ S AT 2R E R IF 2L 03 TE D,
TZ TV RIEEIMpl &L, M LI R BLL TUODMPIEASADMpID Z &5V, FIES
FIMpl D BARR 721 &L Tid, I E R EHBR O —H XX &5 KRB L TV DOMpla 2
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[0051]

[0052]

[0053]

[0054]

[0055]

IFHZLBTED, EMMpIDGE| BEEBERIIALSNE S 661V T492FH DT
ME~513%F B OT RO IS T 5,

FIARAHHL X MpLICHE & 3 D HiiiE. = h—7 D3RR O S I BT D
ISR SR A FRAT .S R T T EB721T T | in vivorkBRITI51T 5 i i 3 e fk N B Bl
M2 Eicb B A ThD,

ARFEHITI T, ML /MRIB FETR B ST L M INANC S £ DMl 2785
THHEDOLFFUERRRE L T, BE’MplEH A Mpl O 5126 L TR S TEPE i 7
T =ANEMEE R T DR E R TN TE D, EMMpIET LMDl H IR TT
T=ANMEMEER R TP, B EMZB W THIE 32 22 N RN B RE R
in vivoCOZIRE , PNVEANVTIREETEDZEN 0, FHIZHFRATHDILEEZLND
o ZNHDFURIL, EBIT, ERR U A LIS OBV (Bl 21X, w7 R72E) OMpIZ%t
LT, A7 I = ANGEEZF L TV ThE,

SHITAZEINZT BT, ML/ MRS SE TG R S/ MR AN 5 £ HMpl%
PRI BPUADFELWEEREL L Tk, TPOT T = ANEM: (MplZx 457 =2 =Xk
W) ZEC50=100nMEL T | #FELIXEC50=30nMEL T, EHITHFELLIL
EC50=10nMEL F CTHLHUEEZET LA TED,

TIA=ANEEORE F AL, YEE ITAMDFIEIZEVITHZEBFRETHY ., 4
ZIE. BT B FEICIVITHIZE N A HETH S,

SHIZARFEINZ IS VT, ML/ MRS E TR A SRR BN A& £ HMpla
R BHED G ELEERREL Tk, WIERIMpl~DREATEPEAKD=10"MEL T,
IFELLITZKD=10 MELF, EHIZ4FELLIFZKD=10"MEL F DHilkZ BT 528 TX
Do

AFEBNTIBUN T, AT L2 Mpl~DfE ATEPEAKD=10""MEL F DHLAETHS
MEDNE. BEF AT OFEEHEALUCRIE T DN TED, FlXIX. BlAcore
ZFWTERIE ST RE L ILRER AL TRIE T DTN FRETH D, 378> HSensor
Chip EIZF[EFIMPL-Fc B HE 2 FEESE, FrifksmliERIMpl-FeD+H A {1E %
EELSEEEZEL TR T DI LN TED, T, FEATEIE DT 21X
ELISA (B¢ 45 S50 WA E L) | EIA (BER S MIETE) | RIA (st se Bl E vk
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[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]
[0066]

) BBV NI EEHURIEE WD L0 TED, FilxE. BB NEEE AVWSSE
BBBUABE S T ARR R —T A T LT — N, BRI R & Tedlkt, #i
ZIAR BB P E AR D28 BIFORRITREINZ D, TA BV T AT 74—
EDBER TEMR L KIUEREZTRML, L — A FaX—hL, WL, p-
=ha 7 o= VR Y OBER B2 N2 CROCEEZRIE T 22 & THUEM A T0 M
iDL TED,

FEETEMED EFRIZFFIZRES VRNV, HlZ0E, BER BB /ERL AT EE R
&iPHO LRZFRETDHIENTED, UL, B /ERIFTAER&50HIX., £
oS IvIEREN S,

AFEUNZIBYNT, MRS ETR BRSO3 ML MR BINANZ & £ D Mpl & 3785
T OPUEDIFELEERELEL TiE, LT D (1) ~ (19) W FInIZ ek obifs s 2
FHZERTES, (1)~ (19) OWTNICFEEHOFUARIT A FU LIRSy TAbHik
Tdd,

(1) BeZF51. 2, 3(VB22B:VH CDRI, 2, 3) IZFRsD 7 ERRLSH>5725CDR1
\ 2. 3B H T HVHEE TR,

(2) AcAFE 54, 5, 6 (VB22B: VL CDR1, 2, 3) IZF DT I/ EEALAA 5722 5CDRI
V2.3 HTAVLEE e,

(3)BEFF: 1. 2, 3(VB22B:VH CDR1, 2, 3) IZFE#O 7 I/ ERACS N 5725
CDRI, 2, 3% 3 5VH, 8L OEFIFE 4. 5. 6 (VB22B: VL CDRI, 2, 3) IZF#H
DT /R HN )57 HCDR1, 2, 3% T HVLE S TeHiR,

(4) Bt ZF%5-: 8 (VB22B : VH) IZFE#i D 7 2/ BERLH D> IR BVHE & Te bk,

(5) BLFFE 5-: 10 (VB22B : VL) (ZRE# DO 7 2 BRALH D H72 BV LA H Ee Bk,

(6) BFF 5 8 (VB22B: VH) IZFRak D 7 X/ BEELF0> 72 BVH, BLOEHIEH 5
10(VB22B: VL) IZEE#K D 7 I/ BALFIN D72 HVLE S Tefils,

(7) BE3FE 5 : 12 (VB22B : scFv) I Feak D7 I BREL S 2 A D Hiik,

(8) LA : 14 (VB22B:sc(Fv)2) IZRE#D 7 ERBLA A 4 5Pk,

(9) LLF D@~ C)DWTF NGO T I/ BELA 6725, FRL, 2, 3, 42H 3%
VH%E & T MEHLA,
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[0067]

[0068]

[0069]

(a)id 53 5: 15, 16, 17, 18 (hVB22B p-—=z:VH FR1, 2, 3. 4)

(LEHNFE 719, 20, 21, 22(hVB22B g-e:VH FR1, 2, 3. 4)

OELHNFE 5 : 23, 24, 25, 26 (hVB22B e:VH FRI, 2, 3, 4)

(DAEZFFE 5: 81, 82, 83, 84 (hVB22B u2-wz4:VH FRI, 2, 3, 4)
(e)Bt%)FH5:81, 82, 85, 84 (hVB22B q-wz5:VH FR1, 2, 3, 4)

(10) L T (@) E/=1ZMWITie s D 7 il 072 % FR1, 2, 3, 4&H 3 5V0L%
e MEHLAR,

(@BELHNE 5 :27, 28, 29, 30 (hVB22B p—z:VL FRI, 2, 3. 4)

()AL 5: 31, 32, 33, 34 (hVB22B g—e%/2/ZhVB22B e:VL FR1, 2, 3, 4)
(C)ALHNE 5 :86, 87, 88, 89 (hVB22B u2-wz4:VL FR1, 2, 3, 4)

(DECHIFE 86, 90, 91, 89(hVB22B q-wz5:VL FR1, 2, 3, 4)

(11) L FD@~C)DW T FEHOVHIB L UVLE S T e MEFUAR,
(@BELFIFEE: 15, 16, 17, 18ITFLIMD 7 I /BRELHID B2 5, FRI, 2, 3. 4%2H T 5
VH, BXUEFIFE T :27, 28, 29, 30ICF#HkO7 IR 5725, FR1, 2, 3, 4
AT HVL

ELFIFEZ:19, 20, 21, 22IZFL#HO T/ BBAELHID /5, FRL, 2, 3, 42H T 5
VH., BXUHEHFIFE 231, 32, 33, 34RO TI /BRSNS, PRI, 2, 3. 4
A4 5HVL

OBLHNFE T : 23, 24, 25, 26ICFLHOT I/ BBALHIN G725, FRL, 2, 3, 42655
VH, BXUALFIE 531, 32, 33, 34T #HOTIVERRLS 5725, FR1, 2, 3, 4
ZH$DVL

(DELHIFE 5-: 81, 82, 83, 84|ZF#H DT /ERALHINH/25, FRL, 2, 3. 42 H T 5
VH., BXUEFIFE 5 :86., 87, 88, 89T 7 I /ERALHIN 5725, FRI, 2., 3. 4
A4 DVL

(e)BRHNFEE:81, 82, 85, BAITFLHKDTI /EEALHIN D725, FRL, 2, 3, 42 H T 5
VH, BXUELHIFEE:86, 90, 91, 8IFL#HDOT I /EERLF N 6725, FR1, 2, 3, 4
B4 DVL

(12) BB 52 1. 2, 3ITREHEDT I/ BRRE D672 HCDR1, 2, 3%H 3T 5VHE &
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[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

TeeMEHLAR,
(13)BEFNFE 5 : 4. 5. 6IZFCa DT I/ BEELF D572 HCDR1. 2. 32 H 3 HVLE
TeeMbPUA,
(14) BeFE5: 1, 2, 3ITFHDT I/ ERLAIA> B2 HCDRI, 2, 3% $25VH, X
UHLFE S 4, 5, 6IZFesD T I/ RRLF7) 572 D5CDR1, 2, 32FH T 5VLE Ttk
{bHLf,
(15) fic## 75 : 51 (hVB22B p—z:VH) | Aic7)3F5:53 (hVB22B g-e:VH) | ALFIF
7 :55 (hVB22B e:VH) , Bi%3& 5: 92 (hWB22B u2-wz4:VH) . HHVNIEIFIHE 5
93 (hVB22B q~wz5: VH) IZFR#R O T I/ BREL S ) D BVHE 5 e MEBLAR,
(16) Bl3#& 75: 57 (hVB22B p—z: VL) | BLF&E 75 : 59 (hVB22B g—e:VLH DWW
hVB22B e:VL) . BE¥I&H 5 : 94 (hVB22B u2-wz4:VL) | DV MIELFIE 51 95(
hVB22B q-wz5: VH) {ZFC# D 7 I BERLSIH0H72 HVLAE B e e MU AE,
(17) L F D (@)~ ()W T I FEsk O VHIB L UVLE F e MEFUA,
()AL 5 : 51 (hVB22B p—z: VH) IZFE#D 7T AL HN D572 5VH, K OELHFE
5:57 (hVB22B p—z: VL) IZFL#O T I/ BERLF 572 BV
(L)ELHNFE - : 53 (hVB22B g—e: VH) IZFLED T I/ BRECHH 572 5VH, K UL
2-:59 (hVB22B g-e:VLHDUNEZhVB22B e: VL) IZFE# O T I FRELHH>572 5 VL
(O)BLFNFE 5 : 55 (hVB22B e: VH) IZFL# D 7 I/ BEER D> H72 D VH, K OEHIFE 5
59 (hVB22B g-e:VL#®H D\ iFhVB22B e: VL) IZFR# D 73/ BRECSI)> 572 5 VL
(DAFEFNF B 92 (hVB22B u2-wzd: VH) IZFLE D T/ ERRL A B2 D VH, K UR
F7& 5 : 94 (hVB22B u2-wz4 : VL) IZFE#E DT I/ BRRLH N5/ HVL
(e)BLF)FE 5 : 93 (hVB22B q—wz5: VH) IZREsD T I/ BRELHH572 DVH, M OB
F 5 :95(hVB22B q-wz5: VL) [ZFR#RD 7/ BEREH 2572 5VL

Bt 5 : 51 (WWB22B p—z:VH) | EL51# 5 : 53 (hVB22B g—e:VH) | BLFIFF5: 5
5(hVB22B e:VH), BE3I&E 5: 92 (hVB22B u2-wz4:VH) , £72Ii3AFIF 5 : 93 (
hVB22B q-wz5: VH) IZFEa D 7/ BBALF I BV T,
T2 BRERT : 31 ~3545CDRI,
TR : 50~665CDR2,
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T2 PR : 99~10743CDR3,

T BRERL : 1 ~30H3FR1,

TR BEERAT : 36 ~49H3FR2,

TR BEERAT : 67 ~98H3FR3,

T2 BRERT : 108~ 118MFR4ITAH Y T2,

[0076] X, BdF 5 :57 (hVB22B p—z: VL) 7213 ke 5% 5-: 59 (hVB22B g—e: VLE/=IZ
hVB22B e:VL) . BEFIFH 5 : 94 (hVB22B u2-wz4:VL) . BBV MNIAEFIF 51 95(
hVB22B q-wz5: VH) [ZFR# D 7 I/ BALF NI T
TR BEERAT. : 24~39%5CDR1
T BEERAT : 55~61ACDR2,

T2 BEERAT : 94~102A5CDR3,

T2 BEERAT : 1 ~23A5FRI,

TR BRERT : A0~54705FR2,

T BEERNT : 62~93A5FR3,

T BRERT: 103~1123FR4UTARY T3,

[0077]  AFEBIZIBT, hVB22B p—z VHELFNIZ 3317 5 CDRI L UFREALFIF 5L D xf
IME LU DY TH B,
hVB22B p—z VH:FR1,/Ei%%&5: 15
hVB22B p-z VH:CDRL,/BiF&E 5-: 1
hVB22B p-z VH:FR2,/Bi3&E 5: 16
hVB22B p—z VH:CDR2,/FiF)HK 5 2
hVB22B p-z VH:FR3 /El%& 5-:17
hVB22B p-z VH:CDR3,/F#%F 5: 3
hVB22B p—z VH:FR4,Ei%E 5: 18

[0078]  AFEBIITIV VT, hVB22B p—z VLELFIZ 1T BHCDRI L UFREBLFIF & Dxhis
XL T Om@mYThH D,
hVB22B p-z VL:FR1 /E3IHE 5 : 27
hVB22B p—z VL:CDR1,/Fi5&E 5 4
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hVB22B p—z VL:FR2,/Fid#3%& 5 : 28
hVB22B p-z VL:CDR2 /E25I&E 5-: 5
hVB22B p-z VL:FR3,Fl3IH 5 : 29
hVB22B p-z VL:CDR3, /Rt 5 : 6
hVB22B p-z VL:FR4 /B2%313% 5: 30
[0079] AFEBHIZIBT, hVB22B g-e VHELFIZ 31T HCDRI L USFREALFIF 5-LDxfhis
XL FDOmYTH S,
hVB22B g-e VH:FR1,Ei%|#&H 5 : 19
hVB22B g-e VH:CDR1,/Ei3IHE 5 : 1
hVB22B g-e VH:FR2,Hit%%& 5: 20
hVB22B g—e VH:CDR2,/BlFI%E 5: 2
hVB22B g-e VH:FR3,/Ki#3%& 51 21
hVB22B g-e VH:CDR3,Bi5I& 5-: 3
hVB22B g-e VH:FR4,/Ft%|%E 5-: 22
[0080]  AFEBHIZISUNT, hVB22B g-e VLELFNZ I3 BHCDRIS LUFREFLFNE 5 & D)t
IXELF i@y Tchd,
hVB22B g-e VL:FR1 B3I 5: 31
hVB22B g-e VL:CDR1,“Bi5I% 5 :4
hVB22B g-e VL:FR2, A5 7-: 32
hVB22B g-e VL:CDR2, /Rt 5 :5
hVB22B g-e VL:FR3,/E%3% 5 :33
hVB22B g—e VL:CDR3, /B33 5-: 6
hVB22B g-e VL:FR4, BiF|F 5 : 34
[0081]  AFEBIZI\ T, hVB22B e VHALHFIZ 1T HCDRIS KL UFREFELFF 5 L D% hisi
UTomvTHD,
hVB22B e VH:FR1,HAl¥3& 5 : 23
hVB22B e VH:CDR1, /I35 : 1
hVB22B e VH:FR2 /F53%& 5 : 24
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hVB22B e VH:CDR2 /Pl %3& 5: 2
hVB22B e VH:FR3,/fi%%& 5 :25
hVB22B e VH:CDR3 %% 5: 3
hVB22B e VH:FR4 /Bl 5 : 26
[0082]  AFEBIZINT, hVB22B e VLESFIZ 1} HCDRE L O'FREBLFIFE B LDt
UTom\myThs,
hVB22B e VL:FR1 “Fie 57 5 : 31
hVB22B e VL:CDR1, BE25IE 5 :4
hVB22B e VL:FR2 “Hi¥&E 5: 32
hVB22B e VL:CDR2,Hi%&H 5 :5
hVB22B e VL:FR3 A& 5 :33
hVB22B e VL:CDR3,/#l5%E 5 : 6
hVB22B e VL:FR4“FeFI#&E 5 : 34
[0083]  AFEBIITISVNT, hVB22B u2-wz4 VHELHIZ 1T HCDRE L O FREELFIFH B LD
SIMZEL T @Y Th o,
hVB22B u2-wz4 VH:FR1 B33 5. 81
hVB22B u2-wz4 VH:CDR1 /ElFIEF 5 1
hVB22B u2-wz4 VH:FR2,/El%HK 5-: 82
hVB22B u2-wz4 VH:CDR2 /ElHI&E 75 : 2
hVB22B u2-wz4 VH:FR3,/Fl%13% 5 : 83
hVB22B u2-wz4 VH:CDR3,“Ei5I3% 5 : 3
hVB22B u2-wz4 VH:FR4 B %% 5-: 84
[0084]  ASFBITISVNT, hVB22B u2-wz4 VLEFIIZ BT ACDRIB L UFREALFE B LD
SHEMZEL T D@ ThH D,
hVB22B u2-wz4 VL:FR1,BL3&E 5 : 86
hVB22B u2-wz4 VL:CDR1, B2 5 : 4
hVB22B u2-wz4 VL:FR2 “Ei3H 5 :87
hVB22B u2-wz4 VL:CDR2 /BiH%E 5 : 5
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[0085]

[0086]

[0087]

hVB22B u2-wz4 VL:FR3,/Fl%3%5-: 88
hVB22B u2-wz4 VL:CDR3 “Ei5I%E =5 : 6
hVB22B u2-wz4 VL:FR4,/BL33E 5 : 89
ARFEBTIBVNT, hVB22B q-wzb VHARANZ 51T HCDRIB L OFREFLHIFE B LD
SHSIZLL T D@ Th o,
hVB22B q-wz5 VH:FR1 “El%13% 5-: 81
hVB22B q-wz5 VH:CDR1 “FlF&E 5 : 1
hVB22B q-wz5 VH:FR2 /El%% 5-: 82
hVB22B q-wz5 VH:CDR2,/Fi3H 5 : 2
hVB22B q-wz5 VH:FR3,/Fl%1% 5 :83
hVB22B q-wz5 VH:CDR3,F%3% 5: 3
hVB22B q-wz5 VH:FR4 /#5113 5-: 84
ARFEIZIT, hVB22B q-wzb VLAFIZE1TDCDRE LU FREFLSIFE 5L D5
JMEILLF @ cha,
hVB22B q-wz5 VL:FR1,Ei33% 5 : 86
hVB22B gq-wz5 VL:CDR1, B2 5 : 4
hVB22B q-wz5 VL:FR2 B3 5: 90
hVB22B gq-wz5 VL:CDR2 /Ei5I#HF 5 : 5
hVB22B gq-wz5 VL:FR3 “Ei5I&HK =5-: 91
hVB22B q-wz5 VL:CDR3 /At 5 : 6
hVB22B q-wz5 VL:FR4 Ei33% 5 : 89
7233, hVB22B p-z Bd%ll, hVB22B g-e fic%l], hVB22B e Fc%1, hVB22B u2-wz4 F
F, BELTOChVB22B q-wzbAeFNZ 1T HCDRIBLUFRO%INE, R 1ITAR LT,
7235, VB22B VHOE ELALH A BEHNFE 5 7. VB22B VLOE AL S| 2B 5% 5 9
. VB22B scFvD i HALF AL FNH 5 11, VB22B sc(Fv)2D 3 HELH 2Bl 3H 5
13, hVB22B p—z VHOHIERLSIZELHIE 5 : 50, hVB22B g-e VHDHH FLALS A AL
ZFFE 5 : 52, hVB22B e VHOE EALS & ALY 75 : 54, hVB22B u2-wz4 VHORE B
B 2RS35 963X UhVB22B q-wz5 VHOH AL F2Fi 513 5 : 98, hVB22B
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[0088]

[0089]

[0090]

[0091]

p—z VLOE FEACHZ ALY 5 : 56, hVB22B g—e VL., hVB22B e VL Ffil 5%
B33 5 : 58, hVB22B u2-wz4 VLOHE RS ZELHIE 5 : 973 L U'hVB22B
a—wz5 VLOK FEE S ZHELFIT 5 : 99, hVB22B p—z sc(Fv)200H F At 5 & 5% =5
160, hVB22B g—e sc(Fv)2D g HALH 2 RLFE 51 62, hVB22B e sc(Fv)20DH ZLfid
FA&RLHFE 5 : 64, hVB22B u2-wz4 sc(Fv)2D AL ZRLFIE 5 1028 LK
hVB22B q-wz5 sc(Fv)203 BRI A RLFIE 5 1031Z7ie# T2,

(18) BiFIFE 75 :61 (hVB22B p—z:sc(Fv)2) | Bl :63 (hVB22B g—e:sc(Fv)2) .
AL 5 : 65 (hVB22B e:sc(Fv)2) . BLFI#E 5 : 100 (hVB22B u2-wz4:sc(Fv)2) 7z
ILALHIFE 5 : 101 (hVB22B q-wz5:sc(Fv)2) DWW T NN Feak O 7/ BBEC S| 2 H 9
HeMbBLK,

(19) EF (1)~ (18) DWW TFNNITFHDOT I /BRI BWTLXIIEE DT
PRASEHL, KRR AL ETMAESIL, 2> EitdiiR e RSO HEE 3
HPufk, 22T, LU REOIEMHER 581X, M/ MREEIMERIZIBWCFE
LEOIEHEEETHZLEB T D,

EFE (1) ~ (18) DUV F NN R OTUKIIMPUZ X357 T =AMNEMED I
RV I/ NS A TR PR ST L/ MRBINF L L CRCE A Th D,

HBHRYARTF R EBREINZRIE /2R R T FRERHBRLIT D200, YEFITIL
BN HFIEELTE NIRRT FRICERLZE AT LHIERMBI TV D, #1120,
YR CTHhIUL., AR IZE B R8Tk (Hashimoto—Gotoh, T. et al. (1995) Gene
152, 271-275, Zoller, MJ, and Smith, M.(1983) Methods Enzymol. 100, 468-500,
Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456, Kramer W, and Fritz
HJ(1987) Methods. Enzymol. 154, 350-367., Kunkel, TA(1985) Proc Natl Acad Sci
USA. 82, 488-492., Kunkel (1988) Methods Enzymol. 85, 2763-2766) 72 &% FV T
AFEHOPURGEE L RAEATHILICLY., Ehiik S iEnIc RS bl s
BT DT IR TED, Fe, TIUMRDOERITARFITEWTHAELYD, ZD&SHI
 ARAOFURD T I/ FREFNZ BV TIH LUTEE DO TP E R LTI
B A L. PR CEEREN IC RIS R PR AR OFTHRIT T D, 2085
BRSBTS, BRI HZTI/BEIT. BE. 507 I/RUNTHY, HELUX
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[0092]

[0093]

[0094]

307 I/FRLANTH Y, EIZAFELLIFI0TIVRLAN (B2 X, 57 RLAN) T
HEEZLID,

BEADTIUVBBREICIBOTI, 7TV BRAEOEE PRSI TODEID T
PRICZERINDIENEEL, BIZIXT I/ BRSO EL Tk, BiARETI /B (
A ILLLM,F.P,W, Y, V) BiAHET7I /BB (R, D.N,C.E.Q.G.H. K, S, 7). fig
WIS AR 3578 (G, AL V. L. L, P) | KBBEESHREELH 57/ (S,
T.Y) . SRR TS 6 MEE G 578 (C. M) | VR KR OT IR E A M8
2H 3578 (D. N E. Q). HESHMSEEZET 27/ (R, K. H) . FHE
GHEMEEGET DT (H, F. Y. W) 25T 528 TE3 FEIRIEWT e 7T
JBRD— SCFAERRER T,

HDET BRSNS T D1 UTE BB O T I IR IO R I, MAINE T, i3
DT BRI DB BUCIVEMINT=T I BESNEE TR RS FRBEDLEY
FHHEHEE MR 52 13 Tz mbitTvd (Mark, D. F. et al., Proc. Natl.
Acad. Sci. USA (1984) 81, 5662-5666 . Zoller, M. J. &amp; Smith, M. Nucleic Acids

Research (1982) 10, 6487-6500 , Wang, A. et al., Science 224, 1431-1433 |
Dalbadie-McFarland, G. et al., Proc. Natl. Acad. Sci. USA (1982) 79, 64096413 )

REEWOFURD T I /ERECSNAE AR O 7 /BRI IS = hiFizix, Zh
LIRS RS 2L RIE PG END, MG # R0 Zhbiiiss o~
FRIXUIF L RIBERME LI DO THY | AR ICEHEND, MEF I EHEE
855 kT, REHOHiKED —RT2RIXILAF RO T TR IARY A~
FFREa—RFT LRIV AFRET7 L — 08 —HT I8 E LTI E R
ARIE—TEAL, HETRERITITIL, BEFITAHMOFIELE FANWHIENT
&D, KFEHOPURL DR EIATEND DR TF R IRV FREL T, Filz
12, FLAG (Hopp, T. P. et al., BioTechnology (1988) 6, 1204-1210 ), 6/ ?His (&2
F ) FRFDBIRB6 X His, 10 X His, A 7V PFEEES (HA) . Ehe—mycDWr
F. VSV-GPOW /i, p18HIVOWT /i, T7-tag, HSV—tag, E-tag, SVAOTHUHEOW
. Ick tag, o —tubulind®Wi )}, B-tag, Protein C DM} TEEDAMD 7 FRN&4H -4
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[0095]

[0096]

[0097]

[0098]

BHTLBTED, Fo, ARWIDOTELORME A ENDMORY FFFEL T,
Bz, GST (I NEFF —S— "o AT =5 —F) | HA (M TN HEES) |
AL 7 a TV B, 8 — T/ F —8, MBP (VW h—AfEEZ )
ENREIT N, TSN TWAINORTFRELIIRIRTFREI—RF5HRIX
IV FFRE | AEHOPiHREI—R4 BRIV AF REESE, 2 IoiRSl
ENTFERIRXILAFRERBEITDILITED, AR T FREHETDL
BTED,

AFEPOPUERIL, IR T2ENEEA T DMACE oD\ ITERITIEICED.,
TIMERLF, 4 TR, SEASUIEOF B RR R Y BRIV 1ES, Lo Less
B, BN HER, ARHOPUEL RIS OMEEEZA L TWBRY,, ARIIzaEh
%, BlZIE, A OHURZ M., FlZITKBR TRES TG, ARDHL
DT I BRRCFNDNREHI AT A = R E M NSNS, KFEHOFUKIZZD LS
RPEL M E T 5,

SHIT, AFEBNTIBUNT, /IR RE TR BRA SR ML/ MRS £ 5Mpl
R T DPURDIFELORBRREL Tk, ERRO)~)PIARER T D= h—T"%
BT DI E LT LN TED,

RS T D o N ER i T oI B EE T AT D FIEIC K0G8
FHETH S, HlZIX. LIROHUAEDTRERT 2= s—T"%2@E DO FEIZKVREL .

ST N ICEEND T I BESN AT ORIRTF R LU TR ERL
THHFERR, BHE OFIETERINPIRO T4 EL., LRk~
=7 BRICHIELRIN T LT EREIZIVBLZ LN TES,

ARIEHIZIBNTIE, BlFIFE 5 L00IZFEES DO T/ BREA A 550558 k45
T TR T OTURPERITATEL Y, FEFIFE 5 100IZFea D 7 X ERRE 5%
HI2Hu1%. eMMplD263F B DOGluAb2747 H DLeuE TOREM., #FEL 13189
& H DAlan>5H245% B OGlyD IR, SHICFELLIE213%F H DG H231F H D
AlaE TORHEMEZTRIRL TWODETRESND, fiE-o T, EFMplD263E A ~274%FH | &
DUNiE1893F H ~245%F H . H2DVI2133F A ~2313F A O FIAETEIR T PB4
FHIFH N5,
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[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

ERMpID 7 ERALS (BES1E 5-: 66) D263 H ~2743%F H | HDHVNL189FH ~
2457 A . HDVMI2137 A ~2313F A OFIRAEEE T DIEIT. LR ITAFDTT
HKRIZIVEBZENTRETH Y, F%iE, ERMplD 7/ BEELS (AR5 5 : 66) D263
H~27435H ., 2\ X1893F H ~2455% H . HDVVNI2133F A ~2313F H DT F K
GBI LU CTHUREERIT 25160, @E O ETERILIHUAR R T 5=
F—7EWREL, AEHOBUALRIC = h— 7 2300 T PR & IR 2 5 ke &
IZEDEBATENFHRETH D,

MpllZAE BT DPRIE Y EH IR DOFTFIRICIVER THZENTED,

Bz, T/ 7 —F VFUREEAENAT IR <%, ARMITITA BN EE AL
UTOXCUTERITE S, 3705 | MplF L /7B X IMpl Bl a2 & fEHT
JRELUTHERAL T, A B ORZEFIEICLIZN > THREZEL, Bb o fMiinsg

15 ORI L > TAMOBML L FE SF |, BHE DRIV —= 7 HIC KD
B/ —F VRHUREAMIRE A = ST A LI Lo TERITE D,

BARBITIX, B/ 70— F AHREZERIT DITITR OIS T HiT Ry,

TP, FURBEORAEFREL TE ST AMplZ > 2B %
Genebank:NM_005373IZ B RSN 7-MplBAR T/ 7/ BRRCHN 2 R4 HZ i ko
TIE2, 77205, Mplaa— R4 28 (s AL A MO 7 72— RITFHAL T
W27 E IR T RS 21 . TOM R £ 135 BT e5 B M
DERMDIZ L 2RI E 2N D TR TRRLIT 5,

WIZ, ZOREEMpIZ L RIFEEAETUREL THWS, B2V L, Mpldiizr <7
FREBAEPUREL TR 5280 TE D, ZORE, #5407 FNiZe Mpld T/
EERLA Z0E A BRI IV BLZ L RIEETH D,

ABEHOFIMPLFA DR O5Mplor T O 1345 E OHDIZRE ST
T Mplor T BICIFET D b7 220X E O b7 2388 L Th v, fit>T
« AFEY]OHIMplTL R E ERLT 572D OHEIE, Mploy T LICFET D= h—T7%
BrW A 72 biE, 2072 oW A B VDT LR FRE TH D,

FEAEHUR THREZSNOMILEMM L L Tl FHZRESND S D TII/R2\ A3, Al
BE AT HE ML O A PEEE B L GRIRTDOBHELL, —fRIIZixiF -
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[0105]

[0106]

[0107]

[0108]

[0109]

HEHOE), FIZIE, =T A Fob ANLAF— BHENETIX | AVERMERSH
Do

BAEPUR Z B8 3 DITIE, DR D FIEICUIZ > TTh b, Bl
R T IEE LT, BAESUR LBV DIEIEN E/ I B T ICHES§ 52812 k09T
bha, BARIZIX, BAESUE %A PBS (Phosphate—Buffered Saline) =04z Fil A ik &
T Y EICHAR., BBL2b DI EICEVEE DT V2V h, X7 a1 5
BT VaUheEREREA L, AR WALEIZ4-21 H Il ER 5T 5, e,
REAEHUR S0 PE IR O Y e R A 52 8h T& D,

ZOIDNTHEFLEM 2L IE IS EOPUEL S BRI D& MR LT
212 LB DR E A TR L | MR S A S D08, i E LV SRR
ELTIL, BTl AT b s,

BiFEAa A A SN A7 OFANE L T, WILEmOI o —< /s Ay
Bo ZOImr—< X, O« OMfEER, #1213, P3(P3x63Ag8.653) (J.
Immnol. (1979) 123, 1548-1550) ., P3x63Ag8U.1 (Current Topics in Microbiology
and Immunology (1978) 81, 1-7) . NS—1 (Kohler. G. and Milstein, C. Eur. J.
Immunol. (1976) 6, 511-519) , MPC—11 (Margulies. D.H. el al., Cell (1976)8,
405-415) . SP2/0 (Shulman, M. et al., Nature (1978) 276, 269-270) , FO (deSt.
Groth, S. F. et al., J. Immunol. Methods (1980) 35, 1-21) . S194 (Trowbridge, I. S. J.

Exp. Med. (1978) 148, 313-323) . R210 (Galfre, G. et al., Nature (1979) 277,
131-133) S 4 (2 s s,

AR eI — <R E DR A 1T, AT DG, ezl
T = LIN AT AL HD I (Kohler. G. and Milstein, C., Methods Enzymol. (
1981) 73, 3-46) FIZEL TITHZEN TED,

BRI, Ao @& rd., B2 3 et SR e A OFFE TSl O
FGRIK T TRESND, A IEERIEL Tk, FIZIRRY =F L7 Yz—L (PEG
) BUEATANZ(HV])) EXMEAEH, BIZHTREICIVAMEZIFRE S0 570Dz
AFNANERF L REOHBAZFNEH T2 TED,

M EIT o — < RO FE AR IMTERICRE T HI L TES, HlziX. 2
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[0110]

[0111]

[0112]

[0113]

[0114]

TR L THREMIEE1-10fFL DD 4 £, RircAllamt & v
DEFEWKELTIE. HAR, BlstI = o — <l Rk O B A 478 72 RPMI1 64055 2 %
« MEMET#HK ., 2O, ZOREDOMIET#1Z FAV-D VDI i OB & 1K 0 ME Fl vTRE
THY., SHIT, M5 IR IMIE (FCS) HF D MIE#i A O+ 528b TE D,

KA 1T, At — < I DT E B Z BRC SR T IR
AL, TOITCREICNIRLI-PEGEHK (] 21X V-5 T 5:1000-6000F2 ) % @
#30-60% (w/v) DIRETHEML IBATDZLITI->THIETSRG MR (AT
VR —=) BT 5. FeV VCL Tl S R BB A BRI 2.0 L C EEERET
HEAEERRVIR T Z LI IONAT VR =~ D AT ITH ELI RVl A A E 2 rE
T5,

ZDINZLTHEONINAT IR —<|L, BHE OBIIGEWK . FlITHATE 2 (
EREYLF o TITTIBIUF IV 2 ETER) TREETHI IR
WEND, FFERHATE K COREEIL, BT 5 A7 VN —< LS oM (FEm
BHD) D3FEPRT D DI Sr 7Rk GEE . BOH ~EGB ) ke 95, DVVT, IBE
DORRFAREELFMEL . HHETDHREELETDNAT IR~ DRI —=
BEOHE—Ir0—=2 7 %179,

7z, e RSO TR A E L T LA T IR —< 2854, BRI /SR
%2in vitro CMpUZREEL | B&AEY > 7 EkE M RO KA G HEEER T T HIT0—~
AL ELS S Mpl~ DR STEMEE A T EDOE MR E RS ZLHTED (Rr R
W-1-59878 G- AHMB M) . LI, EMIEBIR F-DOETDL /=N —&2 4587
ARV = 7B HUR L2 BMplE B 5. U CTHIMpIBUREE A2 S L, Zha R
AT M ALA>OMpUZ X3~ ML AR Z B L CTh U (FE B R HHREABR T 5
WO 94/25585 23R, WO 93/12227 B/, W092/03918 SR, WO
94/02602 SN EHREM),

ZOIDIZLTHERENDE /7 u—TF NV EELA T HNAT IR =<, BH D
TR T TR BT AZENFRETHY, Fie, WIRER T TRIRGFETHILER
FRETHD,

BEANAT VR —=0oT /7 —F VHHRERIG 51203 Y%7V —<%
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[0115]

[0116]

[0117]

[0118]

[0119]

W OFIEZLT=BNEFE L, EO#E EIEELTRS A, HDWIE AT IR —

< EZNEE A A H D ILEM IR 5L CHGSE, TOEAKELTED F kR Y

PBEAEND, BIFEOHF KT, SMECTHEEB{LDITEL TR, — 5, BEDH
&, Pufko KEAEITEL TV,

MR BE T ENATIR—hbrua—=7 L, Y77 —|THHBAA T, Z
NaEfEEICEAL, Bis TR HTE AW CEAS BT OB IRE /ERL
FTHZELAHETHS (21X, Vandamme, A. M. et al., Eur. J. Biochem. (1990) 192,

767-775, 1990 ),

BRHNCIE, FIMpIFUEEBELE T B AAT VR —<0>D, FiMplHiE D 71 ZE (V) FHi%
%2 —N92mRNAZ B35, mRNAD HBEIL, AFD G, FIZIE, 7T7=U0 i@
1% 053% (Chirgwin, J. M. et al., Biochemistry (1979) 18, 5294-5299) . AGPC% (
Chomezynski, P.et al., Anal. Biochem. (1987) 162, 156-159) 22 J:01T> T4RNA%
FHBLL . mRNA Purification Kit (Pharmaciaf{) %% 1L T HBIOmRNAZ TR B35
o ¥7=. QuickPrep mRNA Purification Kit (Pharmaciafil) 22 52 L iZ2 XY mRNA%S
HEFRBT L TED,

O TZmRNADD R B EE R 2 IV THURVEEI D cDNAZ G 59D, cDNAD
A HkiE. AMV Reverse Transcriptase First—strand cDNA Synthesis Kit (ZE{b % T.2&
8 Z 5 IV TITY, E2. cDNADA B L UHEIIEZESTH 121X, 5’ ~Ampli FINDER
RACE Kit (Clontechf) 33X O'PCR% FV /=5’ ~RACE: (Frohman, M. A. et al.,
Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002, Belyavsky, A.et al., Nucleic
Acids Res. (1989) 17, 2919-2932) &4 4+ A2 LN TESD,

HONT-PCREMN G A BI& T SDNAWT i & BIL | 77 —DNALERET D, =H
2, ZHED R N7 2 —EAERIL, KBS ICE AL Tan=—2 IR T &
DR~y 2 —% BT D, ZLC. AL T DDNADOKFASIZ AR D 7k, Fi

ZIE, VT AV EIVAFRF oA F—IF— T al IR IO HER T2,

H B & DHIMpIFLIRDO VIR E 2 — R 2DNALZ B D6 | Zivk | JTEDHIRE
BRI (CREIR) 21— R 3 2DNAZ G A T 2FBLA T —~ A iAte,

AR & HiMplF kA 3512 L BUREAR 1- AR B
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[0120]

[0121]

[0122]

[0123]

e, Pl = — e — Dl OL L TRELT LIS RELZ—IZ
FLZATe, WIT, ZORBA7F—IZL0, 65 TMlE B EERL | FuRERIsE
Do

PR S T ORBUL, HI{EIILHE 2 — R T 2R XI VA F R jl & [ZTRB
7 B —THFIA A TR EMfLE R EESBRS E Th LWL, HDVVTIHEHB I UL
HEa—F T ORIXIV A F R —DRBITZ— I BIA A THEMBZIEE
B TH LV (WO 94/11523 S/AHB ),

ARyH LU, IR, KIBE 2 E 2T A10%. o7& —% KIGH (Bl x
iX. JM109, DH5 & , HB101, XL1Blue) 72 & CKEITHIEEE K BRI 272012
KIGHE CTHIRSN D7D D lori) b5 | SOICHEERMS - K IGHE OGBS T
(B 21X, AL DIRF (TN RTFNTHATV Y AT ~AT | 7uaFhT
=3 — W) IZEDHITED XS 72 BEAN R AR ) A T TRHTHIR TR, =27
HZ—DFLLTiX, M13%<7 & —, pUCTHKRI ¥ — pBR322, pBluescript,
pCR-Script’2E BT H5, 72, cDNADOY T 7a—=27 GI9HHLAZ BELTZ
Bé. ki~ oz—ofhiz, #lziE, pGEM-T, pDIRECT, pT7T/2ERHITHND,

FIARZHZ—LU T, FlZE, KB CORBREBNELEZB AT, 77—
KIGHE CHESN S X572 EFER AR OI1ENIT, 18 FEEIM109, DH5 o . HB101,
XL1-BlueZ2E O KIBHE L LB AT B O TIE, KB CHIRIKRBETEL LT
aE—&— B2, lacZ7 2E—4%— (Wardb, Nature (1989) 341, 544-546;
FASEB J. (1992) 6, 2422-2427) , araB7 =&—& — (Betterd, Science (1988) 240,
1041-1043 ) . FZ T2 — R —REE2FFOTWVDIENRAI R THD, ZDO LD
Ta_r 2 —EL T, BRI —DITpGEX-5X-1 (T 7~ 748D T
QIAexpress system] (7 4418 | pEGFDP, £7213pET(COHA . 1 EIXTT RNA
RYAF—BEEHL COBBL2IBFELVREREITHND,

Fio, R EZ—ITE RYRTFRGUWD T2 DT T F NERFIR G ENTOTHIWN

o BHEBEHMWMDIZDDL T FNEFIEL T, RKIBE DRIV FFXMMIPELEIEDYS
4. pelBS 27 F/LELF (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) &4 f4 41X
X, EEMIEA~DRTZ—DE AT, PIZIXHEAED N T L1, L ZhaRL—
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[0124]

[0125]

[0126]

TaRERAWTITHIZENITE S,

KIBE LM, B2 IE. WILEM kD BEL~T 57— (Fl 21X, pcDNA3 (f2&
et 4l R, pPEGF-BOS (Nucleic Acids. Res.1990, 18(17),p5322). pEF |
pCDMS8) . B Bl iE B SR DFE B~ 27 & — (#] 2 1X Bac—to—BAC baculovairus
expression system | (7 2BRLALEL) | pBacPAKS) | 44 SR DFRBLA~ 7 & — (Fil %
(£pMH1, pMH2) | B8 4 VA RO BB~ 2 — (5] 2 1L, pHSV, pMV,
pAdexlLcw) . L haw /L AH SROFEH AT Z— (H] 21X, pZIPneo) . BEREHE SRDFEH,
~ & — (H)2iX. [Pichia Expression Kit] (> h7 4L | pNV11, SP-QO1) .
FhE B SR DRI~ & — (i 21X, pPL608, pKTH50) 23%3&1F B 5,

CHOME, COSHAE, NIH3T3#ifla & D EhiMie CDFELA B FEL725E12i
RN CHRBLE D72 I E R T e —F — | Bl IESVA0 T T — & —(
Mulligan®>, Nature (1979) 277, 108) , MMTV-LTR @& —&—_ EFl o 7 0E—#
— (Mizushima®, Nucleic Acids Res. (1990) 18, 5322) , CMV ' 2E&—& —/a X %}
S TVDIERRAXRTHY, Mfa~ DI H LRIk T 5720 DB T (FIAIX,
A (RA~AT | GA1872E) IZ XV HBITE B X5 e FEANM AR T) 28 3 X
EHITHFEL, ZOX57 KR F T2 72— LU i, FilxiX. pMAM, pDR2,
pBK-RSV, pBK-CMV, pOPRSV, pOP1372EX BRI F o5,

EBIZ, BB T 2L EMCRBESE, 1o, MIEN TO®RE T- 03— OHiES:
A& T2 E1C1T, B A R % K L 7=CHOM I I 2 AL AR 43 S DHFRI#
BT 2T TH~7%— B 21X, pCHOVRE) ZE AL | AR L-FE—h(MTX) IZXY
MBS W2 FERFT O, $e, 5 T-O—REOREE B NE 2856120,
SV40 THIHZ R T 58z T2 e taik B RF->COSHIIEE VY TSV40D Rl
RERF ORI — (pcD72&) CHRE T 5 HIENZEIT b5, HRIBAAERLEL T
X, ¥, RIFA—<TANA TTITANA, 73 e m—<7.0)L A (BPV)&EDH
ROLDOERANDTLE TED, IHIT, 16 EHIR TRAR T —HUEIE D728 | &
B — @R~ —H—L LT, 77 Vas R A7 x5 — 8 (APH) {5 T,

IVUFF—E(TK) BIE T, KIBEX Y F U 77 =V RAKRYRS AT AT =
Z—E (Ecogpt) iz -, PEFuZENRRTIESR (dhfr) BAR T-HFE2 T IR TED,
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[0127]

[0128]

[0129]

[0130]

[0131]

RO Z = EASNDSE FHRE L TR BRIERL, Flzid. KIBEFERE &« 0
WM SR VDB TR TH D, 6 B, Flxid. AFRHOHEOR
BRI DTZD DFEAREL AT HIENTED, RURTFFRELE DT DFE
ARiX, in vitro3B K in vivoDBEAE R 35D, in vitroDEEA R EL Tik, B
%A 32 EA SRR M A 3 2 EA R RIT b,

B a 2354, f20E., B, R, EEM A E EIC W
HIENTED, Bipmiial L X, ML/, 12X, CHO (J. Exp. Med. (1995)
108, 945) , COS, 3T3, I=w—, BHK (baby hamster kidney) . HeLa, Vero, Wi
A, 12T 7V AT 2 VIR EREE (Valle, et al., Nature (1981) 291,
358-340) . HAV VTR B, #1%iF, SO, Sf21, TnsAEHIL TS, AFMHIZE
VWTiE, CHO-DG44, CHO-DXB11, COS7Aliffa, BHKA A 48 12 AV b, Bl
IHIIIZ 3N T, RERBLE B LT 5856 TR ICCHOMMRA A EL W, 15 E
FEA~D T2 —DEATE, FIZIE, VBN L3k, DEAET AN Uk b
FF = ZURY —IDOTAP (NR—V o —< A E ) V= H ik, =L 2bha
R—L—Tarik VR7x73al /el OFETITHZERTRETHD,

MRS LTl FI2E, == F 7 - &30 2 (Nicotiana Ltabacum) B e D fid
R EHBEEERELTHNLR TRY, ZhE I LVAREETHIELY, EEMRELT
X, BERE, B2 E, Yy haIt A (Saccharomyces) J&. #Z2 X, oy huaIzR-ELE
I (Saccharomyces cerevisiae) . Yo 7 2IE A 7R X (Saccharomyces pombe) .
SIRE, B 2IE, TAAULE LR (Aspergillus) J& ., Bl 2L, T A~ULEIL AR =T — (
Aspergillus niger) 238151 TVN,

AR 5854 MIENIRE HOEEERNHD, MIEHREL TR, K
JBEE (E. coli) . #121X., IM109, DH5 o . HB101%5 328 F A1, 0 fth, KB 2350
Y A GV N

AIFBRTBOTEIRWT i EMla a5 95, BT 2RIXILAFRIC
JORH RSN M Zin vitro TR R T 5281230, FiikBond, &, &
HDITFEHEIZFEMTOIZENTED, Fl2iX, Bilans&2ikE L T, F2iZ,
DMEM. MEM, RPMI1640, IMDMZAE 52 L3 TE D, £DRE. FBS, 4R IR 0
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[0132]

[0133]

[0134]

[0135]

[0136]

% (FCS) EDIMIEHRE AT TEDL . MM iEHEEL THE, RO
pHIL. M6~8THDDHFEL, HrZE X, HH . #30~40°C THI15~2003H1T
WV ENTSC TR D22 A, B BIFREINZ D,

—5 . in vivo CRYRFFREFEAITDHRELTL, FIIX, Bipi A T25EE
RN AL T DEERBFET oD, ZHoDE XTIz B L3 5RY
XIVAFRZE AL, B SUIHEY DR N TR R FREREASE, BT D,
AFEBNZRITHMEEI L. TNH0E ., mE a1 5,

B EER 35354, WAEESY. B RE2AVWDSELARIDD, WILEHEL T
X, ¥, TH eV wUR UL EFAVBIENTES (Vicki Glaser, SPECTRUM
Biotechnology Applications, 1993), ¥7=, WILEHENMEZ AV S5 H . NI AV ==
7B FANDLZ LN TED,

BIZIX, BRIETHRIXIVAFRE | ¥F B A EBAL DES2F A TIZE B I RE
HEENBRIRTFRea—RT 585 T-LOAEE T LU THRET 2, RWT. Z
DA BB T- 25 e DNART T 2 P X OMA~TEAL, ZOREHEOY X~ T 5,
WESZRLIZYXPOAEENDAN T A 2= 7Y X NI O TRV EATHILMT
5, HOTHREZDZLENTED, MV AV o=y 7 v X DLELESNDHUEE &
D BEMERE-DIC, BWEAVELZIF A oy 7R TE AL ThH X
V> (Ebert, K.M. et al., Bio/Technology (1994) 12, 699-702)

Fo, BREL I FIZIXAM2Z2 AV ENTED, IM22fAVaia. B
DHURET—RFTDRYXIVFFRERALT A AR 2 TV RE ARSI ED
ZEIZEY, ZDIAaDEEHb B DHUERE DI LA TED (Susumu, M. et al.,
Nature (1985) 315, 592-594)

6T A EE R854, HlIZF \azdHWNWAIENTED, X305 V58
&, BRET 55k E2a— RN T BRIV AF R MR ~r & — Flzi
PMON 530IHEAL , ZDORIF—ET T/ T TVT eI AT 7L 2 A (
Agrobacterium tumefaciens) D X572/ X7 TUTIWZE AT D, ZDO/XTTIT &F /33,
Bz 41X, =aF 75 « 2,38 5 (Nicotiana tabacum) (IZJRELEE, BRI RaDEELVFT
BAOHEESDHI LM TES (Julian K.~C. Ma et al., Eur. J. Immunol. (1994) 24,
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[0137]

[0138]

[0139]

[0140]

[0141]

131-138),

ZHC IO ESNZFUARIL ., 15 RN E2 XM RS (B2 8) 5 HBEL . R
FICHEEE T2 iR U TR LB 83 TE D, Ptk 5Bk, ¥ERIX, B oR
URTFFRORBETHEA SN TOWD o, FBEUFEEZEN TSI THRESH
DD TR, B, 7u~hrTFT7 40— T 5, T00F—, [RIMNEWR ., AT, &
PR RS . A AR SRR, SDS—RY 7 2UN T IRZOVERIKED, S
TEXUKENE, FTAT, FFE S 28 RN MG EIIERY AT F 258, F
Bl 5L TED,

IuvhZI7 4=, LT, BIRIET 74 =T 4 —ux T IT7 40— A A3
VNI IT4— Bk NG e — SV, W a7 — A
< h57 4 — 03281 F 5315 (Strategies for Protein Purification and
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold
Spring Harbor Laboratory Press, 1996) ., 2V a<h 757 1—ik., ¥kFEZ7 <k
757 4—. BIZIXHPLC, FPLCE DRI n< 7 F7 4 —EAWTITOZ LN TED
0o TIA4=T4— 2~ N TFT74—ICHWD T LEL TR, aT A ATT A, T aT
AL CAZLNHETFOND, BlIZIE, a7 A AZ AW Z 5L 1T, Hyper D,
POROS, Sepharose F. F. (Pharmacia)Z& 232617 Hivb,

2. PUAROBRIATUIB AR ICE LR B O HEMBEREERES L1230,

BACEME M Z IO T FRERET DL TED, B HEMBERE
LT, FlZIE N7 Yo BN T VN o RRPFHE = FuT %
F—8, InraF—ERERHWLND,

AFEBH O ML/ MR FETE AL ML/ RIS RE DFIER IG5 LTh XL, 1
RIS RE S FIE T DRNC T B B TR ESITH IV, ARFEYID /M i
DOEERHIIRES T M/MREBENSEDNEOLIGEICE G THILRT
2,

MplE 83k 3 BHIMARIL, Y EF RO FETRANLTDILENFAEETH D, iz
X, KB LLIFZ NN D IRPINCTFRE AFD R E DA LIS . ST EEA O
HEHFNOHCTIRE DN A TES, B2, 3HS EFTFARINDHESL LT
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[0142]

[0143]

[0144]

[0145]

. BRI, BRE KRS AR OK ., il LA, B, s rEAl, &2
ER FHRAL BBAH] ~Se2v BHER a8 RRE L G T. — I
RO LI RIEK R IR E D AL A B TIRRI 52l ic ko TRIFIE 3%
TEBEBZOND, ZHOBAICIT DA Z s Bl R R ST SR D Y AR A B
PELNBIINTTBHLDTHS,

N D728 O IEE A IERN AR E A D IS % VTl O RLE| 52
HalZHe o TS T HIENTES,

R A OKREREL CiE, BIAIREFREEAK, TRV OMOMBIEL 5T
SR, Bl ZIED- A, D ) —R D-w =k Hi{b T RID AEE
FHI, YRR, BT v a—, BRI & ) — L RYT L3
— N FlIZIET e LT a— R F LT Va— | FEAA PR mEmi A
 BIZAERY Y ~<—180 (TM) . HCO-50LHFHL TH v,

HWHEWKEL T <, KEMIHToi., WHMABAIE L CREBFBR I,
NRUPAT A= LEGHRALTH RV, Eiz, BEA, B3V B AR B
TR AEE, TIRILAL 12X, W ey ZER FIXIEL VLT
a—)b, 7= /)b BRALBGIEFIERLA L Th IV, sRBIS 7o ST @ | By
T NAZTEHEEI S,

BEIIATELIIFER D5 THY . BARIITIE, AT &R 5HF . #R0
BERIT, B GTRENE TN, EHATOFEL TiX, #120E., #iRA
TS, S PNTESS . IERENTES B T EHN RSV F 3R 545
ZEMWTED,

Fio. BEOER FERICIVEER 5 ITEEZRINT 2208 TX5, HilliEi
Pithkzaa—RT2oRIVXIZLAF e/ T OEEEBmOR 5 &L TI, #l2IE.
— BN DE R E 1kgdH7290.0001mgH 5 1000mgDELFH CRSZENFRETH D, HD
Wi, BIZIX, BE $H7290.001~100000mg/body DHiIH TR 5 EA RSN TX
B0, T T LLHIBREN DL D TR, 5 &, 8551, BE
DOEESLCHEHD, FERREIZLVEE T3, YEF CHIVIE BRI T 52037
BETHD,
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[0146]

[0147]

[0148]

[0149]

REBAPEFIZRB VT HEN =2 TO/ATHEIN SCRRIX. ZSREL TR IZ
A AL ND,

Sy iRl

PUF ., ARZE WA A KOFEMIC BT 3205, ARINIZH 6 FEHEFIHIFRS
haboTrdiawv,

(SEHEFI1]) TEH I =AY AT DML/ R

ML/ REBDBIEIZLL FDEIITAT o7,

PV ORIEFIRDDARAE M1 mLA I L . EHICEDTAT > IC AL, @ =Y 73
P — (BUFRM-810) (ZTRAML T, BEEZPI I L7z, Z OPTEEE PR 72 ik A
FAWT, Y RAY T AF-820CTA& MLBR /T A—F—ZHIEL . f/IMREER L,
Day0 T ¥ & L /MRS B E L 7-6HHD YL 545 3THD " HETS4YIT, VB22B¥ 5L
LR SR BE LTz, R E ThDHVB22B sc(Fv)2 (B4 51 14) % 20
mmol/L Acetate buffer (pH6.0)(150 mmol/L NaCl, 0.01%Tween 80)&¥A#EL L T,
VB22B# G- REDITHD Y /T L TI00 p g/kgfhELERDI51Z14 H [A] (Dayl~14)
BRTEHR Uz, —F . RO R B L LT S3THOY I LT, R EH72D
VB22B# 5 LR — A B ERDIDITHEEA 14 H BB TS U, #, EBREE 3
—4H DRERETVB22B sc(Fv)28 D\ I IEE$2 53 5 iTTRTERE IR H 1 mLER 1L
UM/ MRS A E U Tz, I/ MR ECS T E BR R 2 B2 COD A Tl B IR A AR L
THAIELIZ,

T DFER. VB22B sc(Fv)2# 5HETIL, &G54 H B LIS, M/ MREDEE:
BB HS14H CRAMEEZRLZ(K2), $72bbh . in vitro 7w A TRLET S
= ANEMET in vivo ChRENDZE DRI NI,

(SEhEBI2) LRI 1 =27 A B AT IS T 5 iR I8 [E 18 e A

Day0CF 8 il /MR E A E L T2 5B P S AL FRIERIDO O Lo ThH IR =
LAF 2 (ACNU) %15 mg/kgfRE L2 D IOITEIRNTESN Uiz, ZhbE RIS
+ VB22B#R G- R 28R LISt SRS HHA B E LT, #BRME T HVB22B sc(Fv)2 (Bl
FF 5 :14) %, 20 mmol/L Acetate buffer (pH6.0)(150 mmol/L NaCl, 0.01%Tween
80)BVRIEL LT, VB22BE S AED Y /UIZHRTL T100 p g/kgREHE/25I51214 H ) (
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[0150]

[0151]

[0152]

[0153]

Dayl~14) E FHH L=, —F . JROBEER 5GH LU= sk LTk, RED
7-OVB22B# GRE L[ — A B ERDIITE A 14 B BB TR Uiz, W, SEERIAR]
H13—4 H DEFETVB22B sc(Fv)2b5 W 32 & 59 DM ARTEFRIRD > H1mL
R L L/ MRBERIEL 7,

T OFER. TR GRETIE, ACNUKRG£ 10 H #7555 , ZRAH ML/ MRE DR 7278
DB FHHI18 H Chig/IME (Nadir) 277 L7= (XI13) ., —F5, VB22B sc(Fv)2#& 55Tl
B 554 H DA IZ M/ MR B DI H 53011 H The RABA R UL/ MR %[5
L2 (K3), T72bb, IEE Y NAOHRET | M/ INMRIEAEC ST T /MR
ZAER B RINDZ DRI NI,

(SHEBI3) TEH I =7 AP TR BhVB22B u2-wzd sc(FV)2725TNZhVB22B
q-wz5 sc(FV)20 BB B 512 12 i/ MR 215

HRAY ML/ MR DB IZ LA T D XTI T o7, VL ODARTEFRDNHARAY 0.5 ml
ZEIL . BHIZEDTAR®AA LIRIMTF = — 7 Thh~Aa7 1) (H AR~Th -
T AYF Y 3669T3) I AIL, B—V T IF P — (VAAY I A FIARM-810) 12T
BFLC, BEERIEL 72, ZOPTEEMRAAER L 7= iz v T, A B BR o3 4rd #
F-820 (VA AY 7 R) THfil/IMEEZERIE L=,

Day0TF o i/ MREE B ELT-586 DY /L& BT 45T, hVB22B u2-wz4
sc(FV)2 (N=3) 725 TNThVB22B q—wzb sc(FV)2 (N=2) D 5 8% 1 mg/kegREIZF#
E L7z, hVB22B u2-wz4 sc(FV)2 (BiFF 7 : 100) /2B UNChVB22B g-wzb sc(FV)2 (
BLF3& 5 : 101) iX. 20 mmol/L 7= 7N AEME VAWK . 300 mmol/L NaCl, pH
7.5, 0.01% Tween 80Z L L CEAL | Day NZHBEIFARNG.vOIER Lz, £
. Day 8, 11, 15, 21T _EREOFHE T/ IMREZETIE L7, #IRNGvIOES DB X%
— A%, HUDay0& R EL .. F—@EE AT, [Rl—O#E 5 & TDay LHZHBEIK T
(s.c)lEHE LTz, ZD1%. Day 8, 11, 14, 2212 LFEO F ik CIfil/IMREZRIE L=,

ZOFER. hVB22B u2-wz4 sc(FV)2725TNChVB22B g-wzb sc(FV)2id, FlRAN
(Lv.) RO ONZEL T (s.c) S O 542 B T Bl L7z /MR 35 o #E8
BRI (K12), 3725, hVB22B u2-wzd sc(FV)2725TNThVB22B q—wzb
sc(FV)2DTEMET in vivoTh RAFITREN DT LA MBS LT,
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[0154]

[0155]

[0156]

[0157]

(ZE611) HreMplFRD ERL
1.1 MplZ&IRBaF3Hl faik DMt 57

TPOIKITHE A MEM R 215572012, 2 RMpli#HE T- 4258819 5 BalF 3/l ki o
BISL AT o7,

4 F-EMMpl cDNA (Palacios®, Cell 1985;41:727-734) (GenBank#NM _005373)%
PCRIZLDH#IEL . pCHOI(Hirata?, FEBS Letter 1994 ;356 : 244-248)DDHFRE =
T-RELHAI A BREL . HEF-VH-g v 1(Satot, Mol Immunol. 1994;31:371-381)®
NeomycinfifEE {5 T-F BRI AL TR BRI F —pCOS2ILrm—=7L |
pCOS2-hMplfull Z+E&E 77,

Fie, H=I A B HER R B L7z Total RNAD>SSMART RACE cDNA
Amplification Kit (Clontech#:8)% FAVNTC, =241 Mpl cDNA (B2 5 :67)
oa—=T Ui, Bbie =7 AF L cDNAZPpCOS2IZIFAL .
pCOS2-monkeyMplful &L 7~

&5, £2F <7 AMpl cDNA(GenBank#NM _010823)ZPCRIZELDIIEL . pCOS2iT
AL . pCOS2-mouseMplfull A& 517~

VEBLL 7= £~ 2 —(20 11 @)% PBSIZIR¥# L 7-BaF 3/l (1x10  cells/mL) 2B AL .
Gene Pulser® =X MINIZ | Gene Pulser 1T (Bio—RadfLHED % FVYC0.33kV, 950 u
FDDOERE T IVAENZ 7, =L 7haiR—L —3 g A I T E AL
BaF3fiflu% Ing/mL~" A& —2A4% -3 (LLF, mIL-3. Peprotechtl:H) | 500 u
g/mL Geneticin(Invitrogentt: %), 10% FBS(InvitrogenthHl)%-5 e RPMI16405% 1 (
Invitrogent ) 12N 2 Ci#&k L, EMMplFE B BaF 3 sk (BLF . BaF3—human Mpl)
. PV MpIZEELBaF 3/ gk (UL F . BaF3-monkey Mpl) 38X U877 AMplZ& Bl BaF 3/l
gk (L. BaF3—mouse Mpl) 248 SEU77, 13884 1%, Ing/mL rh TPOR&DFHED)
10% FBS% 7% $¢RPMI164055 0% FV TR . MERFL 72,

1.2 MplZEEL.CHOM AR D ff >

Flow Cytometry% FIV =i S 1EHEHAll FH O ik 2 557212 . £&=MplE{s 7
%3889 HCHOMMRIR DR SL 24T 7,

(ZU 2, pCXN2(Niwabs, Gene 1991; 108:193-199)D HindIIIEHA7 IZpCHOID
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[0158]

[0159]

[0160]

DHFRBAG T-REIBAL AR AL T, BB~ & —pCXND3IZERL 7=,
pCOS2-hMplfull, pCOS2-monkeyMplfullis X ' pCOS2-mouseMplfull Z &z C.
His—taghit 515 127" 7 A~ —% IV CTPCRICLVHINE L 72 F-Mpli#tfz 7 2 pCXND3
\Z7ma— =27, pCXND3-hMpl-His, pCXND3-monkey Mpl-His: L}
pCXND3-mouse Mpl-HisZ & 1L7-,

VERIL 7245~ #—(25 u g) % PBSIZIR ML 7= CHO-DG 445 Ka(1x10 cells/mL) (=
1EA L. Gene DPulsers =~ MZHN X, Gene Pulser 11 (Bio-Rad#L#)% Ay yT1.5kV,
25 u FDOE BT NVAEZMA Tz, =L 7R —L — 3 al BRI XO#E G T EAL
7~ CHO#MM3A 500 12 g/mL Geneticin, 1xHT (Invitrogenth:#)% % ¢ CHO-S—-SFMII
B (InvitrogentEBDIZNN 2 CGEELL . ERMpIZRE.CHOM fafk (LT, CHO-human
MpD) B LY A MplFE B CHOM A (LT . CHO—monkey Mpl) 38 X U~17 AMplF&
FHCHOMIMEE (LA F . CHO-mouse Mpl) 437 L7,
1.3 FBAIeNMplF > 7B O L

AR AIEMpIZ > 7B AR 278 B M AaSOMAE T WBEA 3 25 E,
FRELLTDOIDITHHELE LI,

ERMplOH Sk (Gln267>5Trp491) O FHRICFLAGR 7 %A LU 726 1%
YERLL . pBACSurf-1 Transfer Plasmid (Novagentt#L) D Pstl-Smal 7 Iz AL

J

pBACSurfl-hMpl-FLAGZ{ERLL 7z, %\ > C. Bac-N-Blue Transfection Kit (
Invitrogen) % JAVC. 4 u g pBACSurfl-hMpl-FLAG% SO 38 A U7z, £53%3
H#ch52% BiEZ AL, 79— 7oA LM T ANV AE L7, 71V
AR N 7% B T SO R S TR & BIEEEIINL 7,

Bo =g EEEZHAVWT, LLFOISIC B RIe MMplZ /X7 R LT,
# EI5%Q Sepharose Fast Flow (Amersham Biosciencesft:BIIZ & S 7-1%1Z.
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)%& VT
HU7z, 3 H#EAZFLAG M2 —Agarose (SIGMA-ALDRICHALBROIZ IR 35 &8724812,
100mM Glycine—HCl, 0.01%(v/v) Tween20 (pH 3.5)&% AW THEHLZ, IEHI% . BHD
(Z1M Tris—Cl (pH8.0)IZ LV HFIL . PD-10 column (Amersham Biosciences#l:%4)%
JAVNT, PBS(), 0.01% (v/v) Tween20iZE#a%AT o7, KR 7= v IMplZ L 237
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[0161]

[0162]

[0163]

[0164]

B % shMpl-FLAG L #Rd5,
1.4 MMpl-l1gG Fc@i &% 7 DO EL

ErMpl-1gG Fefli& #2737 B 5 F-id. BennettHd 7 i(Bennett,
J.Biol.Chem. 1991 ;266:23060—23067){Zfit-> TYESRIL 7=, ERMplod #4138 I
(GIn265>5Trp491) % — R 324 IRt 5% NMgG- v 1DFcfEIR (Asp216 XD D T
DEIR) o — R D8 FEALF) I TEFREL | B8 CFusion Linker& L CBstEIFELA (
7/ Val-Thr) 2L 72, &7 VEEFIIL, BRgG HEE FI A FRI DT 7T /1~
FFRIOT IR EE A LTz, DItz Mpl-1gG Fefl &4 o T8 T%
pCXND3|ZZrr—=7L, pCXND3-hMpl-Fc&E& L7z,

VESRIL 727 Z—(25 1 @)% PBSIZIGH L 7-CHO-DG44 /41 ia(1x10 cells/mL) (ZiE:
A L. Gene Pulser¥ =~y MZM X, Gene Pulser Il (Bio-Rad#l:#%)% Fiv>C1.5kV,
25 pn FDDEE TSNV AENZ To, T 7R —L—al AL JI0#ER - EAL
72CHOMI 500 1 g/mL Geneticin, 1xHTZ & TrCHO-S-SEMIIEF TN Z Rk
L. shMPL-FcFEE CHOMa#k (CHO-hMpl-Fc) Z 48 32 L7z,

B FiEEAVT, LT OE T MMpl-IgG Fef &4 /7B 2R 8L
72,

1528 L% Q Sepharose Fast Flow (Amersham BiosciencesthBDIZ 35 &H-7- 1%
(Z. 50mM Na—Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)% i\ > C&
U7z, ¥EH#ZHiTrap proteinG HP#F 2 (Amersham BiosciencesthH) |2 H &
72412, 0.1 M Glycine—HCI, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)% A\ >
T Uz, W%, B HIZIM Tris—Cl (pH8.0)IZ XD FnL , PD-10 column
(Amersham BiosciencesfL:81)% T, PBS(-), 0.01% (v/v) Tween20(Z & #5417~
770 FERIL 72 TS FIMDl S o 2B ZhMpl-Fe LBt 5,

1.5 shMpl-FLAGD#E B L UNAT VR —< Dtk
MRL/MpJUmmCrj-lpr/lpr<"7 A (L F, MRL/lpr<w A, HAF % —/ /LR Y/—1
VEEA) & FIVT, Sl IV SeE & BRRA L 7=, PB4 1100 1 g/PLdDshMPL-FLAG
(7 aANRET V230 h (H3T Ra, _IbY «F o A4RRD 2%, =<)L
TaAbLleb DR K FICE S LT, BM%EIT50 1 g/PLdDshMPL-FLAGIZ 7 21
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[0165]

[0166]

[0167]

FRFELET P a X b (RIb T v VoA D) 2z, =< PalAblLizb 0%
K TICEE Lz, A#t6RIZEEIT o727 A3PLITH L. 50 u g/PLdDshMPL-FLAG
ZRBFIRNEZ 5T 22 LI X022 T o0, vV AI=o—<#lild
P3-X63Ag8U1 (P3U1, ATCCKRVMEAN) &~ 2 illigt#l iz {4 L . Polyethylene
Glycol 1500 (Roche Diagnostics#.8Y) Z M2 23 HIRG 52 LIC L@ & 41T
o7, 3 H XVHATE MA FIVTRIZATV ., 852 BIEZ VY TshMpl-FLAG 7=
(ZhMpl-Fc& B b L7eA 5 7L —b 4 FV ZELISAFS L U'BaF3-human Mpl& vy
7oA IR 2 R L LT AP — =0 T R LT,
1.6 HLeEMplFLIEDfELT

PUARRE XY P~ 7 RigG (gamma) (ZYMEDALBEDET VBV T 4 27 72— -
TXHL~T R IgG (gamma) ZYMED#-#) % Vo< 7 R gGH > R A FELISAZITV
. IsotypeDZE LTI FLAE AZ & —RIZL T, GraphPad Prism (GraphPad
Software, USA)% VN TH B#R 2 ERLL . FUIRIRE OMRA1T 572,

FUEDT A ZATVE, T AV EAT R R 72 Z R Gtz FlW T2 G K TERIELISA
(ZTHRIEL T2, hMpl-FeZ 1 1 g/mLE72% k5 T coating buffer (0.1mM NaHCO,
(pH9.6), 0.02%(w/v) NaN ) THBLIebDEM X, 4TI T—BESIEL , =T 4> 7
L7z, Diluent buffer (50mM Tris-HCI(pHS8.1), 1mM MgCl , 150mM NaCl, 0.05%(v/v)
Tween20, 0.02%(w/v) NaN , 1%(w/v) BSANZ T wod o FTUREAT o7tk NAT
VR —<D8#% FIEE %, =R C1RFEIE L 72, Rinse buffer (0.05%(v/v)
Tween20, PBSIZ TP 7-1% ., Alkaline phosphatasefZak L7z 71> %A 7 Fr il —
WHUERE X, IR TR RE Uiz, R ErESIGMAL04(SIGMA-ALDRICHAL#)%
1mg/mL&72% &5 ZSubstrate Buffer (50mM NaHCO (pH9.8), 10mM MgCL)IZAR
L7=bD% vy, 405nmdD Y% 6 %~ Benchmark Plus (Bio—Rad#H8) I TRIE L7z,

shMpl-FLAGI X UthMPL-FclZ %9 SfE AiE i ELISAICKDEHiiL 72, *FEERIL
72shMpl-FLAGI JLUthMPL-Fc#&1 u g/mLIZ/2 54 51Z3—F 12 L, Diluent
bufferiz T7 0y F L Z AT o T, NAT IR —~DEFE BiEE A, IR TR
i L 7= . Alkaline Phosphataseff ik L7511~ 7 RlgGHilR (Zymed+8L) 2N % |
R RERRRICRARIT o7, IR TR R A S8 7214 12405nm DR G 2
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[0168]

[0169]

[0170]

[0171]

L. GraphPad Prism% VY CEC_fE& 5 H L7,

CHO-human Mpl%72iZCHO-monkey Mpl& B L, 1x10°cells/mLIZ/25 LD 1T
FACS Buffer (1% FBS/ PBSWZI&# L7=, 100 u L/well:725 X5 (TMultiscreen
(MilliporefEBDIZ431EL | 3 ORIEIC TRER IR FRE LT, 5u g/mLIT2B 5512
AU £ ETEEIZ ., Ok BT T30m M SS® 72, #fuZFACS buffer|Z T1[A]
Peig L, FITCIEEFRHT~ 7 RgGHifA (Beckman CoulterttH51) ZEAML ., 7K _Ei2 T304y
BISUGLER T2, BUSH., 500rpm T4 0L, _EIEEFRE . FACS Buffer 400 u LiZ
BRI . EPICS ELITE ESP (Beckman Coulter)% fiV C7a—3 1 hARN) —%&{T 572,
R HCELL (forward scatter) B UMAIJFHGELY (side scatter) DEARN T AT TAM
NN — MR E LT,

PUADT T =AMNEMIT ., TPOIKTFEME IS Z 7~ 9 BaF3—human Mpl7/zi3
BaF3-monkey Mpl& Fi\ TR L7z, 45-MIlaE £ E4x10°cells/mLERDIHIT
10% Fetal Bovine Serum(Invitrogenfl#1)%% ¢ pRPMI1640(Invitrogenth- B 2R L |
60 u L/well T96well plateiZs3iE L7z, rhTPO (R&DALBEDIS L UNATF VR — <53
EIROREERY, Fwellit40 u LINZ, 37°C, 5%CO ST T, 24RETR LT,
10 u L/well CCell Count Reagent SF (FHT7ATAZ7%EEDE M Z | 2R E5Z &I,
450 nm®D W Y HE G #655nm) % Benchmark PlustZ THIEL . GraphPad Prism% fu>
TEC_fEZHHLZ,

1.7 HLeMMplHi D KR

ATV =~ D& EIEE VT, BUTFO&RIITH e MplHtiaa R L7,

$ 2% _E#%HiTrap proteinG HP5 .2 (Amersham Biosciencesf -8 iz & &w7-
#1Z. 0.1 M Glycine—HCI (pH 2.71)Z AT L7, B, B HIZ1IM Tris—Cl
(pHI.OIZ KV EHIZHFIL, PBST—BEBHTEAIT V., o7 7 —EB#EIT o7,

1.8 HBIEMMplHifRVB22BD =’ h— 7 DR E

HLEMMDIFLIAVB22BA3western blotting{Zf# i P HE THAME ZF| AL . EMMpldD
AT ACF & GSTORMAE HE 2L L VB22BD = h— AT 24T 72, MG1 (
GIn262>5Trp491) . MG2 (GIn262>5Leu274) OFEIEZ N NPCREIEL . GSTHk
AEHEELLTEBEEINDSIHIZpGEX-4T-3 (Amershamtl) ~2va—=7"L1z, 75
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[0172]

[0173]

AIFDNA%DHS o ~E AU E IR L, SOl H 5B B ik iZ1mM
LRRDIDITIPTCEMADZEIZRVGSTRIAG E A EHORBLFHFEL | 2R HEERZ I
B % B L7z, SonicationiZ XVAEFE% , XL.-80 Ultracentrifuge (Beckman, Rotor
70.1Ti)% AV 35,000rpm T304335 Lk D53 i % I L, GST Purification
Modules (Amersham#[)% FiVyCRERIL 72, 10%-SDS-PAGEIZ X043 BEf% . PVDFEIZ
FFrRA7 77—, VB22B~< AFi{K% L \/=western blottingZ4T>7-=, VB22BiZ
MG-1, MG-2%3#k L 7= 5, VB22BO =B h—"13GIn26)>HLeu2 74D FEIRIZ&H
HZEDPHIPLT,

HKIZ, MG3 (GIn262>5A1a189) . MG4 (GIn267>5Pro106) . MG5 (GIn26>5Glu259)
+ MG6 (GIn262>5Gly245) DHEIBEGSTDRG E H & {ERLL [k iZwestern blotting
AT ST fE R, VB22BIIMGS, MG6EFEFEL 72205, MG3, MGAZFEFR L 72D o7= 30>
5. VB22BD =t h—7 12 Ala1897>5CGly245D JE I ICIFAE T A E S TS, &5
IZMGT7 (GIn264>5A1a231) . MG8 (GIn2620>5Pro217) EGSTO B AR H/E & ERLLEF
L7255, VB22BIIMGTEFRHRL 7223, MGSIZFRHR L 720 o725, VB22BO T
Eh—713GIn2172>HA1a231DJENZFFE T DI LD /RENTZ, SHITMG10(GIn213
H3pHAla231) EGSTOREG B HE L DFE G D RSN T=Z8h b, VB22BO = h—7
1ZGIn2135>5A1a2310D 197 2/ BRICIRE S 7=,

1.9 HLeMplHLARVB22B DB TR S O O 38 K wm B gt
HrerMplHtAVB22BAS RIS A X MpllZiE & D E AR L. 25 H#11.4T
RL7ZEMMpl-1gG Fefit &4 727 EVB22B 1gGE DOFUFHLAR S SIS 31T D3k 2 iy
HIZ2 AT 24T o 72, BlAcore2000(BIAcorefLBDiZSensor Chip CM5(BIAcorefl: %1%
ok, TIU AoV 7 TeMMpl-1gG Fef & #2378 & [ EAL LT, IRIZ

. HBS-EP Buffer(BIAcoreft:#)% FiV T1.25~20 u g/mLOVB22B [gGEFRIL .
VB22B [gG%247 RITRINL . #5 A& fHMA 1S 721 1. HBS-EP BufferZ 243 BHMNT %
Z & O BEREMR A2 1577, Sensor Chip_ EDEMMpl-1gG Fefid & 7B IThE/ LI
VB22B IgGld, 10mM NaOH% 15FEIEAML TERZEL ., Sensor Chipx AL, T2
=27 Ry 77 —E LU CHBS-EP Buffer & HU>, FE#i320 4 L/mink L7z,
BlAevaluation ver.3.1 7’7 =7 (BlAcorett#)% VT, KR E THALNL-E Y



WO 2005/107784 44 PCT/JP2005/008592

[0174]

[0175]

[0176]

[0177]

[0178]

— 7 ZALLORIGHREESRE RN U, EOREE. VB22B IgGOfEHEE £ (KD) i
1.67+0.713X 10 "M T >7%,
(Z&612) HietMpl— A HADMERL

B L7=Hte MMplFt iR D H1 ¢ FEATEMEIRS KOT7 F = A MEPE D B Do 7o Hifkic
DN, BIRF TP TFEICIY —RETURORBLREEE L 7=, LU TFIZHie Mpl
HLAVB22BO—AREHHRAFRFN DUV TRT,

2.1 PrebMplitfk al ZaikD ra—=7

HerMplbi & EEA T DA T VR —< X0 L 72 Total RNAZ VYT, RT-PCR
B I > THIIE L 7=, Total RNA{X, RNeasy Plant Mini Kits (QIAGENAL#L) 2 v~
1x10 IR D AT VR —< Z0HhH L=,

1 u gD Total RNAZAE L T, SMART RACE ¢cDNA Amplification Kit (
CLONTECHAEH) 2 VT, =7 RigG2biE F AL SN AR 22 A A V= X271
ZFFRFMHC-1gG2b (AL 5:69) £/-1d~"7 R « SUE & SHIHE AL F I TARA 72
B HRA VT XV FF Rkappa (FR313E 5: 70) A AT, 5 ASHHMAIEAS T-Wr A B b
U7z, WHEE S 1342°C TIRFRI3045 FE SRS &8 72,

PCRECGESHE(50 p LY DAL A RITR T,

5 1 L 10X Advantage 2 PCR Buffer,

5 1 L10 X Universal Primer A Mix,

0.2mM dNTPs (dATP, dGTP, dCTP, dTTP).

1 4 L Advantage 2 Polymerase Mix

(LA LD EG3 131 CLONTECHA L 8Y) |

2.5 pu LR[S EEY

10pmole DA AV =T X7 LA FKMHC-1gG2bE 7= iTkappa
FIE SR ERFITIRD LB TH D,

94°C DHIATR EE (T T30

94°C /5B ], 72°C/355 R DY A 7V 2 5Bl AL

94°C/5#P 8. 70°C/ 1080, 72°C/353 DA 27 /L %5 Bl 4 .

94°C/5#P[H]. 68°C/108[H]. 72°C/353 MDY A7 )V %258 KA.,
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[0179]

[0180]

[0181]

[0182]

Bt TG PER B 12°C T4 BIMBL 7=,

PCREE#IEQIAquick Gel Extraction Kit (QIAGEN£LERY) 2 fvC, 7 Ha—27 v
MOFERIL72% . pGEM-T Easy-X27 % — (Promegattfl) ~r o —=271L77, EBIT,
ABI 3700 DNA Analyzer (Perkin Elmer£h$1)2 AV CHE ERCH &P E L7,

rua—=71L7VB22B HE{ ] 2L fi (LU VB22B-VH) D HRCE & Ac % 5
27, TBRRLE A RLANFE D 8, BRI ULE v 2R fHiEk (LT, VB22B-VL) D HE FLfd!
NEFHNFES 9, 7I/BRALANERANE 5 1012,

2.2 PreMMpltfADiabody R E~7 & — D 1EHL

5T RSBV Jr—ELF & AV = VB22B—AE{Fv (LT, VB22B Diabody)%
=R o= TIiE, VB22B-VHEZ 3 — R4 5n 7 D3 KifIs L UVB22B-VLE=
TR ORART D5 AR (Gly Ser) DDIDY A —%=— R4 DHLERLFIZ AN
SHTBAE TIZ DOV T, TN ENPCRIEZ FAVTHIIEL . EfE 352 LT XL
72,

VB22B-VH®D R 5 7 FA~—70+115HF (FLF13F 5 71) 1X, EcoRIEMLEH T 5K
NTFHEFL. VB22B-VHD# 57T A~ —33+ 115HR (Ad 3% 5-: 72) 1%, VB22B-VH
DCASZE=—RFBDNAICNATVF A XL, >0 (Gly Ser) MHIRDY LT —&=—
R 5H il F172 HTONIVB22B-VLONK Y& 2 — R DDNAICNNATVE A X5
WHESEFH T HI01C5% 3 Lz, VB22B-VLO|I 5 77 A ~—33+115LF (BlFF
771 73) 1%, VB22B-VLONAY & = — R FHH EASN/2 5 TNE (Gly Ser) 2 HRDY
I —Ea—RN3 B RIS, VB22B-VHOC K NiE 2 — RN A LRl E2H 45X
NTEF LIz, VB22B-VLO#% 5 7T~ —33- 115LR (AL 5 74) 1%,
VB22B-VLOC A% —R 4 BDNAICANATUZ A XL, H>DOFLAGH S
(AspTyrLysAspAsp AspAspLys,” BEXIE 75 : 75) 2 — RSB EARFIZH L. EHIT
NotIEZE A9 2 IIITFKEF LT,

F—PCRIZI\ T, VB22B-VHIB LWV > I —ELFEVB22B- VLI LY I —Hd
&G T2 DDPCRIGIZ LT DISITH LT,

PCRECGESHE(50 p LY DAL E IRITR T,

5 1 L10 X PCR Buffer,
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0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) .
2.5 = hDDNARY AT —+¥TaKaRa Ex Taq
(LA EDpsridunv-hd =dEs i) |
10ng?»VB22B-VHE 721X VB22B-VLE{E 7-% 7 tepGEM-T Easy 7% —,
10pmole DG AV X7 L FF K70+ 115HF, 33-115HR¥7-1333+ 115LF, 33+
115LR
[0183]  FoPUSIRESRMFITIRD LBV THS,
94°C DHIHAIREE T30 [
94°C/ 155, 72°C/ 255 DA 27 Va5 A
94°C/15%P[H], 70°C/ 255 TR DY A 7 V5[ A
94°C /158, 68°C/ 25y D ¥ 27 % 28[EI 15
B8 S OSEER % 72°C CH Ay BIMB LT,
[0184]  #J400bpDPCREEH) % QIAquick Gel Extraction Kit (QIAGEN4L#L) & fvC, 74
a— R NADBRERILT21% . BPCREM DO—ERE FIVWVVTLL T O LSITH —PCREAT
27,
PCREGHSHR(50 1 L) DAL A IRITR T,
5 1 L 10 X PCR Buffer,
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) .
2.5 = hDODNARY AT —+¥TaKaRa Ex Taqg
(LA BRIV sl |
1 u LOOF—PCREESY) QFEED.
10pmole DA A V=T X7L-AF K70+ 115HF, 33-115LR
[0185]  FE/oPUSIRIESRMFITIRD LBV THS,
94°C DHIHAIREE (2 T30 [,
94°C/ 155, 72°C/ 255 DA 27 Va5 A
94°C /158, 70°C/ 255 R DYA 7NV % 5[E AL |
94°C/15%b ], 68°C/ 24y il D WA 7 % 28[EI 15 .
B S S EER & T2°C CH Ay MB LT,



WO 2005/107784 47 PCT/JP2005/008592

[0186]

[0187]

[0188]

[0189]

#I800bp DPCREEM % QIAquick Gel Extraction Kit (QIAGEN+ESL) % FAWC, 74
T —AFNBRERIL 722 HIFREEFE EcoRT (F i ik 5Y) 38 L ONKIBREE #ENotl (£
TR T B L= 12, QIAquick PCR Purification Kit (QIAGEN4LSL) & FAuvC
FEHELL . pCXND3IZZm—=27"1L, pPCXND3-VB22B dbZ{ERLL 7=,

2.3 HreMMplPtfsc(Fv)23 L~ Z—D/EHL

VB22BH SR D2-> DOHEE AT ZE fEM S L U2 > D L AT 2 fEI A & Ee i ZE ik
[sc(FV)2]%& 3B 57 T AINZAERLT 572012, B OpCXND3-VB22B db% A
CTLAT DISCPCRIEICEVERL Tz, sc(Fv)2 5 T ORBZIREFRIZ OV C, K4loR
L7z,

IXC®IZ, VB22B-VHEZ 2 — R § 285 T D3 KB LUVB22B- VLA —R 1%
AR T- D5 RIS T /R DIV 77— (Gly Ser) Z=t—R4 ZHIERLFIZ AL
MER =R TITDOWT, ZNFNPCRIEE FAVVTHIEL | #5222 LS

Teo ZORBELRBRITE W T, SEEO TS~ —&HTITfEFH LT, VB22B-VH®D
R 75 A< —VB22B—fovu (7T A~—A, BLFIFE T :76) IX. 5 KHilZEcoRIENL &
AL, VB22B dbDGIn22 J TRLeu23 A3PvullEA I E#a§3 LOITER 3L 7=,
VB22B-VH®D# 1575 A~ —sc-rL15 (7T A~—B, BiF&E 5 77) i3, VB22B-VH
DCAEA—FFTBDNAILNAT VL AXL, 5> (Gly Ser) MDILDY A —%=—
R4 %8 Afic 572 5 UNIVB22B-VLONKR YA 2 — R ODNAICNNATVE A X%
Y HACH 2 AT BECERE LIz, VB22B-VLOR|H 7T A< —scHLI5(FTA~—
C, BeAIE % : 78) I3, VB22B-VLONASNiE = — N -5 B HAL S 2 5N (Gly Ser) |
OB A —Ea— R4 55 EALY, VB22B-VHOC R Wik = — R 458 FALS|
EHTLHINTERE LI,

B —PCRIZE\ T, VB22B-VHEB LT > B —AiFI|EVB22B-VLEB L N I —HAL
B %5 T2 D DPCRI % LA F DI EH LT,

PCREUGEHE(50 p L) DAL A IKITIR T,

5 1 L0>10 X PCR Buffer,

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP).

2.5 = h@DDNARY AZ—F¥TaKaRa Ex Taq
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(LA E DRI T 3vdh i) |
10ng?pCXND3-VB22B db,
10pmole DA pRA VT XV FFKVB22B-fpvu, sc—rL15%7=iEscL15, 33+
115LR (F"FA~—D)
[0190]  F7PUSRESMBFIIRDEBOTHD,
94°C DANWIEEE (T T30RD /]
94°C/ 158, 72°C/ 253 MDY A7)V Z5E I AE |
94°C/16%H. 70°C/ 2453 MDY A 7NV Z5[H AL |
94°C /158, 68°C/ 243 MDY A7 V% 28BS
BTG EE H 72°CCh Ay BB L 7=,
[0191]  #9400bpDPCREEM% QIAquick Gel Extraction Kit (QIAGEN#LSL) & FAVVC, 74
TR NADFERIL T . FPCREHD— A AV TLLFOXIIITHE _PCRET
-7z,
PCREUGHE (50 p L) DAL IRITR T,
5 1 L0>10 X PCR Buffer,
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) .
2.5 =y rODNARY AF—+¥ TaKaRa Ex Taq
(UL LD Wd b Sl |
1 u LOSE—PCREE®) (QFEFH).
10pmole D& FRA V= X271 4 F K70+ 115HF, 33+115LR
[0192]  FPUSIRBESFIIRD LBV THSD,
94°C DANWIEEE (T T30RD /]
94°C /158, 72°C/ 253DV A7)V Z5E I 1E |
94°C/16%H. 70°C/ 24537 BDYA 7 NZ5[E KA |
94°C /158, 68°C/ 243 MDY A7 V% 28BS
B\ DU PES 2 72°C Ch 4y BIANE LT,
[0193]  #J800bpDPCREEM% QIAquick Gel Extraction Kit (QIAGEN4ESL) & FAVVC, 74
T2 NADNHRERL 7244 | I FREESREcoRI (B 1EE#Y) 36 UM BRA% B Not] (£
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[0194]

[0195]

[0196]

8D T L L7=#2 12, QIAquick PCR Purification Kit (QIAGENFH#Y) % VN
FEHRIL . pBacPAKY(CLONTECHAL#DIZ /72— =27"L | pBacPAK9-scVB22B%{E
®ILTZ,

WKIZ, pBacPAK9—scVB22BDPVIIEA ISR AT H 2 ERIL 72, $72b BN
RIFTVB22B-VHEVB22B-VLZ (Gly Ser) DDV A — THAELIZT I/ Hha=
—F IS8 TZEbl _VBzzB—VHwN;Kifﬁ%%a~I~ ISR T-L& (Gly Ser) mDpLD
V2 H—%a— N5 AR CERE W h T MRS PyullZRERAL S 472 5 Wy
W CdhD, 2BEOT I~ —%BT2ICi% 3 L. PCRIEZ VT, ZOW R 2 ERIL72
o BHIlTH DRETG 75 A~—Fv2— (7 T4 ~—E, BlHIF 5 : 79) 1&. 6 K& ZPvull
LA AL, VB22B-VHDL KUl DECF 52 IOIZik & L7z, ARIlth 0% s
T IA~—Fv2-r(FFA~—F, BFIFE 5 :80) 1L, VB22B-VLOCHKHi %22 —R 35
DNAIZANATVZ AR, 532 (Gly Ser) mbIRDYY I —F=a— N4 HH AR 52
ZVB22B-VHDN A& — R SDNAIZ ATV A X DR ELALS) EH1Z
PvullENL & § B EOIC5% 3 L7z, pBacPAK9-scVB22BEEFANZL T, LA FDXIIC
PCRZAT o7,

PCRECGESHE(50 p LY DAL A RITR T,

5 1 L 10 X PCR Buffer,

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) .

2.5 = hDODNARY AT —+¥TaKaRa Ex Taqg
(LA BRIV sl |

10 1 gDpBacPAK9-scVB22B,

10pmole DA A V= X7V A F FFv2—f, Fv2-r

FOGIRESRIFITIR D EBOTH L,

94°C DR EE 12 CT30R M)

94°C /1588, 72°C/ 253 1DV A 7NV &5E S |

94°C/15%b [ 70°C/ 255 DA 7 V%50 K AE

94°C/15%[H]. 68°C/ 253 MDA 27N %28[E A&,

BITISPEESET2°C T4y RIMB L 7=,
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[0197]

[0198]

[0199]

[0200]

#I800bp DPCREEM % QIAquick Gel Extraction Kit (QIAGEN+ESL) % FAWC, 74
u— 27 LB RERIL 721 . pGEM-T Easy~7 % — (Promegafl:#i}) ~7va—=71L
Tzo HEFERLFN DY E | HIFREER Pvull (Rl E4LRD) T b Lz, BB %
BIX L 72, pBacPAK9-scVB22BZ il [REF & Pyull (EiFE+L 5 T L L =4Iz, |
IR U7 Wi &= AE L . pBacPAK9-VB22B sc(Fv)2&ERLL 7z, 1ERLL 7o~ & — %l
FREESREcoRI (i G HY) 36 L OMHIBRE# R Not] (Rl G+ 3 T kL 7=% Iz,
QIAquick Gel Extraction Kit (QIAGEN4LERD) A VT, #1600bpD Mt &7 71—
AT NDBRERIL  BREAUH —pCXND3IZ/a—=7 L, pCXND3-VB22B
sc(Fv)2ZERIL 7=,

2.4 BRI E AV =i e AMpl— A gL IR D R

CHO-DG44fi iz IV e — ARBHF A D Z FE R BLRIAR DERU IR D IHIZL T
1777, Gene Pulserll (BioRadfh#)) & FiV /==L bRl — L al dRIZ IV T
WALz, FEBAZZ— (25 4 g) LPBSIZIGH L 72CHO-DG44# K (1 X 10" 8Ha/mL
) D0.75mLETRA LTz D &K ETI0/ MM AL F =Xy MIBL7-#&121.5kV, 25
u FDOR BT T INVRE B2 7=, RIBIZTI07 Mo BIEBFO%, =17 bhaiRL
— gl AL E ., 500 u g/mL Geneticin (Invitrogenfh ) 25 %
CHO-S-SFMIIE5## (Invitrogent 84) 1201 2 TiEL L . RELCHOM MR A L L T=,
VB22B sc(Fv)2i%, ZOHFETLRERBMARIB IO 0= MisE2 Bl

COSTHfiaZ M\ e —AEFUEO—@HEFEBUIR D ELIIL TT o7, BT
— (10 1 ) EPBSIZREM L 7-COSTHEKE (1 X 10" 48 /mL) 0.75mLEIRE LI=b D%
K ETI055 B AL, F =Xy ML IT1.5kV, 25 u FDOFEEIZTULRE L
ZT7e SFIRIZTI0 MO EE BB O% . =L 7 bRl — g LB S - /g,
10% FBS% & $eDMEME% i (InvitrogenthBY) (2hN% . —Hik5# L7=#8 12, PBSTHEE
#ICCHO-S-SFMILEE M2 i 2. CHI3 H [H 52 L7z, VB22B Diabodyid, ZOH LT
T B AR,

2.5 K53 BB oHeMpl—A#HPIROE &

COSHfIZ — il RIS T 7= B hMpl— ARHFUR OB EiE T ORE L, Ml

TSR ELIEEFALTRELE, 372 5BIAcore2000(Biacorefh:#) I ZSensor
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[0201]

[0202]

Chip CM5 (Biacore#l:#1) 2> ~L, ANTI-FLAG M2 Monoclonal Antibody
(SIGMA-ALDRICHALED &4 & L7z, HiliRbmL/sec TH#HR DOV 7 //VEFRL |
50mMY =F NT I AL TG LTIcii gl B ie, o PN a2 fiRLicsED'E
BELERIEL L OE BRECE SO TERLIZREREZ AV, BES
HH L7z, DiabodylZ 2V TOREHE T, db12E10(W002/33073, WO02/330722: [
YEAFE L, sc(FV)21Z- DU CTOREAE S X6 Us 718 1E 2 /D 12E10 sc(Fv)2%f# [
L7z,

2.6 HiEMMpl Diabody s X O —AEHPLMA D L

VB22B DiabodyF#H.COSTHlk1dH 2\ ML CHOMK DRG 2% ig% ., 50 mM
Tris—HCI(pH7.4), 150 mM NaCl, 0.05% Tween20 C - L7z Anti-Flag M2 Affinity
Gel (SIGMA-ALDRICH#-8) 5 LI S 100 mM Glycine-HCI(pH 3.5) TH
HEE72, IWHESHE., BEHIZIM Tris-HCl (pH8.0) THFI%E4T\ N, HilLoad 26/60
Superdex200pg (Amersham—Bioscienceft:HB) 7 L% FIWVCF VAl ra<hZ 57 ¢
— 5T oz, TINARI < T FT7 —D 37 7—id, PBS, 0.01% Tween20% 1 F
L7z,

VB22B sc(Fv)23ELCOSTHIIH DU IZCHOMM D ;2 %% | Diabody ks HLL 7]
— R THERAEIT o7, o, KEIGHRT 2561213, CHOMROR# Hikx
20mM V- ERkEE R (pH6.8) T3l L 7=Macro—Prep Ceramic Hydroxyapatite
Type 1 (Bio-Rad+:BD AT 22h>MF . 250mM U BRER K (DH6.8) CEXFSIIICIE L
72, YEHIME Z5 1, FRAAIE LA VTR #Mit . HiLoad 26/60 Superdex200pg75 2
ZHWTT NS a< b T7 4—%1TV, 53§ EAHKI40kD ~T0KkDIZFH 95
ST LT, ZOM4y% . 50 mM Tris—-HCI(pH7.4), 150 mM NaCl, 0.05% Tween20
TG L7~ Anti-Flag M2 Affinity Gel” 7 L2 S+, 100 mM Glycine-HCI(pH
3.5) CIA STz, BWHE 3L, BHICZIM Tris—HC1 (pH8.0) CH Fiz4TVv  , HilLoad
26/60 Superdex200pgh7 L& FAWVTH VAT~ 757 4 —&E{To0z, 75l
eI TT7 4 —Dy 7 7 —i%, 20 mMEFEREETK (pH6.0), 150 mM NaCl, 0.01%
Tween 804 fE L7z, HFHERLRT > 723V VT, Diabody 3 L sc(Fv)2DHEFRIT.
SDS-PAGEF L UNiFlaghifk (SIGMA-ALDLICH#+L) % i\ /= Western Blotting%:Jf]
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[0203]

[0204]

[0205]

WTATRo 72,
2.7 Flow Cytometry(ZX DL MMpl— AR HLIR DO iEATE P O At

CHO-human Mpl, CHO-monkey Mpl33& U"CHO-mouse MplZ B[ L, 1x10°
cells/mLIZ72 5 XH5IZFACS Buffer (1% FBS/ PBOIZSE#E L 7=, 100 u L/well:725 X5
(ZMultiscreen — HV Filter Plates (Milliporef:81) 12437 L | 3 ORI T EIE &R
£ U7z, ¥R E DODiabody £7=ixsc(Fv)2%& M % | K _EIC T304 MG W 7=, Mg
200 . LAOFACS buffertZ T1EIFEH L. 10 1 g/mLAOANTI-FLAG M2 Monoclonal
Antibody (SIGMA-ALDRICHALE) ZHNL | OK R T304 IR S S/ 72, RIZ200
u LOFACS buffer|Z CREEZ 1 [EIPEEFL 721 . 1005/ R L 72FITCEE BT~ RigG
Pk (Beckman Coulter£EHY) ZEMU | K _EIZ T304 B MOS8 77, migiziE Ll

TH & FR& . FACS Buller 400 u LIZR##L . EPICS ELITE ESP (Beckman Coultertl:
)% VN TFlow CytometrylZHEL 7=, B HELG (forward scatter) M UMAIZG HGELE (
side scatter) EAN T A TAEMMERIZS — MR E LT,

FEHRIL72VB22B sc(Fv)2% AV T, £ FEMpla R ELX T 72CHOM I 55 A
TEMEA I L 728 R & M 5I2 R~ §, 15 EMIIE TH 2D CHOIFB LUICHO-mouse MpliZ
AU TIERE A2 RS, CHO-human Mpl3 L TNCHO-monkey MpliZ K5 B H1Z
AT DI LIIMERRS LT, ZOREATEMEOMINIL, VB22B IgGEZE L2 hb
ARG TAGIZ RO BLR OFE G AT E L TR W e HERI & 7z,

2.8 HieMpl— AP DO TPORE 7= = A NG D FAt

TPOIKTEM: 9% A 7~ 3 BaF3—human Mpl%7ziZBaF3-monkey Mpl% AV > CTPOAE
7= ANGHEE R L 72,

£-H8% 1% Fetal Bovine Serum(Invitrogenth:#4)% 5 pRPMI1640 (Invitrogenfh-HY)
T2EPEHLIZ . 4x10°cells/mLEZ2D XHIT10% Fetal Bovine Serum% e
RPMI1640{Z8&# L . 60 u L/well'C96well platetlZ43iEL7z, rhTPO (R&D4LHED,
COSTHi# BRI OREZIRY , Fwelll240 1 LR, 37°C, 5%CO SfF
TC, 2451552 L7, 10 u L/well CWST-87 3K (Cell Count Reagent SF, 751
T A7) ZIN %, B % ZBenchmark Plus% FV»T450nm® W G B Gt ii655nm) %
BEL ., 2RFRIEFZ %I, 450 nm DTG EE G 655nm) &I E L 72, WST-8#k
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[0206]

[0207]

[0208]

T MBS T TA0nmD R A ih BT D2Eh 0, 2R R DR LEZEbE
FEEZTPORR T T = AMNEME 23l L 72, ¥7z. GraphPad Prism% JT] b\'CECm{rﬁ%f%
HL7z,

72, TPOIKTEPEHIAN A7~ 3B b 3 fLH R T DM -07e(DSMZ L VEEA) -1
LT, TPORET T =ANELM: &2 FHliL 72, M—07e% 1% Fetal Bovine Serum% & &e
RPMI1640 C2EIPEEL7=%4 ., 5x10°cells/mL&72% L5(210% Fetal Bovine Serum% 3
FPRPMI1640IZ 8/ L . 50 u L/well T96well platelZ 43 iELTz, rhTPO, COSTH;3%

7T IRE B OB BEEIRY | AFwellic50 1 LINIZ., 37°C. 5%CO FAF T T, 48k5[H]
K4 U7, 10 u L/wellCWST-8343E (Cell Count Reagent SF, - HFA4T A7 4LH) %
NZ. B 1ZBenchmark PlusZ iV yT450 nmo W YEHE el I 655nm) &l L, 4]
FHEA%T . FREEA50 nmD W G EE Gt FR655nm) &I B U7-, 4RI DR G EEZE LA+
FEIZTPORR T o = ANGIEEFEM L 7=,

FERIL72VB22B IgG., VB22B Diabody 3L TNVB22B sc(Fv)2% T,
BaF3-human Mpl, BaF3-monkey Mpl, M—07e COTPOKET = = ANEMEZ LA L 72
MERETNETNKG6, K7, K8IT T, 7 =ANEREIL, FUFEMAEBAL Al C©
HOTLRHEETHDN, PRGN E OEBECA L EIERER THLEERD
% (W002/33073, WO02/330728 1) , #i7= (ZHUE L 7= HTE BMpIfiifRd [RIAR THY
. VB22B IgG (BaF~-human Mpl EC_: >30nM)IZ%L T, VB22B Diabody3S L U*
VB22B sc(Fv)2i3 i\ 7T = AMEE(BaF-human Mpl EC_ : £ 241 61pM, 27pM)
THY, RIRVH N TdhHhuman TPO(BaF-human Mpl EC_: 7T6pM)ERIFLL L DTG
P& 7R LT, VB22B Diabody & LE# L CTVB22B sc(Fv)225 S UL R U722 803,
— AREHBURIIV A — B D RSROL TIERICE > THEIENS REEILL, TH=R
MEHL LT B SRS S,

9 HieMMpl—AEHHifEDEME

VB22B sc(Fv)20eMbE 3 572912, ARSI TV HKabat Database
(ftp://ftp.ebi.ac.uk/pub/databases/kabat/) LOHLAEDELF|T — &% AT-L, HEHF]
., LRI O EaY —RBEITo7-, TOREE ., HE{ AT I
(ZDN13(Smithsoné, Mol Immunol. 1999;36:113-124)& B\ HEIEEREDZE 054y
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[0209]

Aotz £io, LS FI B FEBRIZToP027(HougsD, J. Immunol. 1999;162:224-237)& %)
WHRIMEERRF DT e D070, ZRHDOHUED 71— AU —ZFHIR(LLUF . FRIZHH
HRMEPLIR P EFEIR (BLF . CDR) &L 7zeMEST A ZERIL 72, EMEdifAsc(Fv)2
% CHO-DG4441 |2 TR IS, BaF-human Mpl% iV /2 7= = ANEMEE ML
Too T = ANGHEEFERIZ, FRNIZT I BRE#E N2, <=7 AFIVB22B sc(Fv)2&
R&O7 I =ANEMEER T2 MEVB22B sc(Fv)2&1ERLL 72,

ELARRIZIX, 50basefi & DA A VT DNAR HKI20base L AT VX AT 55
WCEREL . ZNBD A A VI DNAZPCRIEIZED T o 7Y S8 T AT A M A =
—RI 8B T 2Lz, ZNOOBEB TERWT, 23 412.30HFkLRERIC
sc(Fv)2ZAERIL | FEE T F—pCXND3IZr7u—=2"1, 355 OEMEVB22B
sc(Fv)2&4R AL To &R~V 5 —pCXND3-hVB22B p-z sc(Fv)2,
pCXND3-hVB22B g—e sc(Fv)2, pCXND3-hVB22B e sc(Fv)2, pCXND3-hVB22B
u2-wz4 sc(Fv)2, pCXND3-hVB22B q-wzb sc(Fv)2ZERIL 7=, A7 T AINIZE T
%hVB22B p—z sc(Fv)2 D FERLS A BLSFE 75 601, 7/ MRRCHIZ AL HZE 75161
(2. hVB22B g—e sc(Fv)2D 8 EALHNERLHNF 5 6212, 7I /BRI A ALY K 5 : 6
312, hVB22B e sc(Fv)2DHEACHN ZRLHNE 5 6412, T/ BRRCAARALYE 5 : 65
(Z. hVB22B u2-wz4 sc(Fv)2DHEEAL A2 LS5 10212, 7 /MRS & Bl
5:100IZ, hVB22B q-wz5 sc(Fv)20DH EAlF 5B F I 5 : 1031, 7/ EERLS %
BEFR 7T 101§, £io~w 7 ARIVB22B sc(Fv)20DHg FAL 5 2Bl 51E 75 1312,
T BRCHNE RSN T 14N, BEF12.40 7 AL FIERIZCHO-DG44/M g
FHXE, &% EiEE RN L=, EMEVB22B sc(Fv)21dFlags 7 ZAHML T RNz
Eb, % FiEMNLORERIT, B2EF11.81CEH#L7-VB22BAR® T A= h—7
THHMG10 (GIn2135>5Ala23DEGSTEVAE B HZ R AL TITo7, MG10EGST
AR HE OFERINL., Glutathione Sepharose 4B (Amersham Biosciencesft:HY) 2 f
WTC, A= —DFaha— W Zito TRERILZ, SHI2, FERILZMG10 EGSTRLES
BAHEE A —DFaba— UZHE-> T, HiTrap NHS-activated HP (Amersham
Biosciencestt8) IZEEILL . 774 =T 4 BT LuAFRIL 72, EMEVB22B sc(Fv)23%&
HCHOMM DR %%, 50mM Tris—-HCI(pH7.4), 150mM NaCl, 0.01% Tween80
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[0210]

[0211]

T L L7=MG10-GSTR A& 81 B E B B b Z 4T3 L. EMEVB22B sc(Fv)2% K
A E&E, 100mM Glycine-HCI(pH3.5),0.01% Tween80 T &E7-, IWHIESIITE S
(Z1M Tris—HCI(pH7.4) THFUZFTV >, Hiload 16/60 Superdex200pg (Amersham
BiosciencestLfl) 2 fWTH By~ 57 4 — 54T o1, ZIVAB a5
74— DOREEHRIL . 20mM 7 = PREEETHE (pHT7.5), 300mM NaCl, 0.01% Tween 80
ERER LT, B/ eh g W T, &5 612.80 HFELEIRRIZTPORR T I =Rk
IGHER S LTz, AR~ ABIVB22B sc(Fv)2 . hVB22B p—z sc(Fv)2, hVB22B
u2-wz4 sc(Fv)2, hVB22B q-wz5 sc(Fv)23 1 "eMELTZhVB22B e sc(Fv)2,
hVB22B g—e sc(Fv)2% v T, BaF3-human Mpl COTPO#E T = = AMNEMHZFEAG L
ToAERAX9, 10, 11T RT, FFEEMEVB22B sc(Fv)20 7 T =AMEHIXIZIERE
ETHY, EMEICEDTEHEE IR Z L ARSIz,
2.10 HieMMplHiARVB22B IgG, VB22B sc(Fv)23 XU e MEVB22B sc(Fv)2DHT 5
FUAR SN 31T B St B s H f AT

HFLeMMpIFTIAVB22B A3 RIS A X MpllZiE & DEEZFIAL . 25 #11.8T
sRL72MG10(GIn213%35A12231) ~GSTRt & & H/E & VB22B IgG, VB22B sc(Fv)235
L OEMEVB22B sc(Fv)2EDHURHUIAR G ITI81T D1 BE SR FfiFAT 21T o7,
Biacore 3000(Biacoref:51)(ZSensor Chip CM5(Biacoreft B384, 72 Hv 7Y
EITTMGLI0-GSTR A R N E R BEM LTz, DT =2 7y T 7—idk
HBS-EP Buffer(Biacoreft:#)Z-A# FHL | HiEi%20 o L/min& L7z, ZZIZHBS-EP
Buffer ©5.5~175.0nMDO R FEIZFHRIL 72VB22B 1gGEF I -E 24 BIEML T, &
BREETORE A RS54, AFREREIE 25 M Il E L7z, Sensor Chip kD
MG10-GST@l-& 8 BB ITHA L= VB22B IgGit., 20mM HCIZ 14 HML TrE
L. Sensor ChipZ L7, RERIZ, 4.7~150.1nMDVB22B sc(Fv)2, 5.3~168.9nM
DhVB22B q-wz5 sc(Fv)2, 4.9~156.8nMhVB22B u2-wz4 sc(Fv)2& iARIL
MG10-GSTRl & E B EEZ B E L LzF v ICiMmMLU T, MEEFHELZ,

WIS THER TH D, FRETHLON/ B —7 I A TiX, —fiid 1
D FT OFERIRIELTIRRRIZAR2 D, ZD7=%, BlAevaluation ver.3.1Y 7 k=7
(Biacorefl:#1)DBivalent analyte model%-3# AL THEAT 352 2I12L0 ., —fiiDIREET
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[0212]

DO EERE RN U2, UL EOTIEE TOFMRIZ OV TCIEIEmK LT, ZD
IDCUCHRIBEN 72, Wb —fili Coo b &30 5 i 8 (ka) S ARBEH & S (kd) B X
UMEREES(KD) &2 112~ LTz, VB22B IgG, VB22B sc(Fv)2, hVB22B q-wz5
sc(Fv)2, hVB22B u2-wz4 sc(Fv)2DfRBEE KDL, £HEh 1.15x10°M,
1.17x10 °M, 1.36 x10 °M, 1.02 x10 "M THY, MG10-GSTRE&E HEIZHL T 1F
ERIEDOFEATEEEZ I >T LB HERI =,

(1]
ke b Mol FUADRBEIRERGIZE 1T 58 ERIGRITEE
s ka (1/Ms) [x10°] kd (1/s) [x107%] KD(M) [x108]
VB22B |gG 0.96+0.78 1. 10=+0. 01 1.15+0.09
VB22B sc (Fv)2 4. 23+0.22 4.91+0.72 1.17%£0. 23
hVB22B g-wzb sc(Fv)2 3.76+0.38 5.10+0.56 1.36+0. 06
hVB22B u2-wz4 sc (Fv)2 6. 08+0.30 6.17+0. 23 1.02+0.08
PEZE EOF| O RTREM:

FHHLZ AILTPONE, (B RIEFIE DIRRIZ LD ML/ MR FEDTRRIEEL T, &
EXFERE T, KRB BTON TE, TORKRERIZIBUNT, —DDRELRR
BHELT, TPOOFREAZ I AHTPOFAR O HES A& TRV (Junzhi Li, et. al.,
Blood (2001) 98, 3241-324. Saroj Vandhan—Raj. et. al. Ann. Intern. Med. (2000)
132, 364-368), KFICNTEFEDTPOTEMEZ L E I o Fufiik S pEA ST, £ DfE R
LU, /MR SR M S B0 Tl Wi/ MRIBA TEZ FIE T 52 LR Wis
EN WD, AR IZL > CORENDILTPOSZ BN T I = AMESy T L PR 5
(ZE> T, WTEMETPOIZH T 25RO B HE 52 213720, El=Hik a2y
TAETHZEITED, BV EIEMEERL . 2l P 2 R TELIEN DL, A%
R EORE VRS L7220, BRISH EERE2DEE 2505, it->C, RERA
TPORT A = AMiE (1gG) KOG BN/ MEE 2 D, M/ IMRIBAME DIRIRIRE 25T
EWIRrE NG, Fie, AR TAEIURIE, FEEHDRE S L TN END, M S
2RI DREBUTIBNTS, ZDOIEBLRITHIRR TR HPLENY) R OHFIIORK, B Rk
 BHAE. KRIBHE . MO THORBRICEWTH BRI DA FHRETH S,
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[1]

[2]

[3]

[4]

[5]

(6]

[7]

(8]

[91

[10]

[11]

[12]

[13]

FH SR D i FH
TPORZ AR (Mpl) ~D i BIEMEE A T Dsc(FV2E AR5 E L CE A DI/ MR
WA SEIR IR A
sc(Fv)2HH DRI ZEFHIRY > 1 —CTREEG I TV DT LR FHEE 35, FERELICTE#H
D LD FE TR A
Vo T3—HB15T IR ThHT LR LT 5. 7ERKIE2IZRE D /MR IS FE TR R
#l,
ERMpLE UMV MPUCHE & T 2R A 25 LU CEA 3 5 /MRS S TE
A,
ERMpLR UM A MPUZSH L T I = AMNEMEH TR E BT L TER T2
/R IR FETE A
BeAIE 521, 2, SITFREO T I /BB AN B2 HCDR1, 2, 3% F 3 5 EHH W 2 HEk
B YRR RS EUCEA 5 ML/ MRS A TR A,
BLFI’ 54, 5, 6ICFERO T I/ EECSN 572 HCDRI, 2, 3% 7 4 HIRE{ 7T 25 FE Ik
EETePURE A S ELCEA T B I MR EIR A,
FHCRIEGIZ RO EH P fH, BEUFE RE7ICFEHORRSE FI A kA H 5
FiAEE R R LU TEHR T M/ MR FE TR A,
FERIHE6~8DW T NNIFEH DO 7 I/ BERBLF N BV CTL U O T IR A G
IREATIMBEO F23EAZ I, 05 RIEE6 ~8D W F I FE#ROFiik &
RO T P URE Ry E L CE A 3B i/ MR IS E IR AL,
FHRIHE6 ~BDUWT AN FEHMDPUER RS > =72 B T DAL H )
ey & UCE AT DI/ MR IS RE TR A,
EFMDID263F H 2352743 B O7 /BRI AR oM E A RS L TER
5 /IR IS A RETHFRA,
TPOZZ M (Mpl) ~D#E B TEMEEH T Dsc(Fv22 BT EL THHE DI/ MR
A,
sc(Fv)2H DRI GRS > 1 — TREG SN TWDZEE R E 5, FlRHE12IZ7
D AL MR BN,

!
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[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

VT —HR16T IR THDHIEEFHEET 5, FERIE 1 3IZFR D I/ MR,
ERMpLR UMV MpUZAE &3 D Hui A A 2oy LU CE A T DI/ MR AL,
ERMpLR M AMPUZ L CT7 A= AMNEMEZH T o5 T IO L TER TS
/RGN A,

BLFIR 51, 2, ITFREOTI /BB H) B2 BHCDRL, 2, 3% 4 5 EHEH v 2 Ik
FECHTEE AR L CEA T 5 M/ MR NHE,

AL 5 4. 5. 6IZFERO 7 I/ ERECAIN B2 HCDR], 2, 3% 4 3 D084 Al 25 FH 1k
ET IR A RS L CEA T B ML/ MR INAE,

PRI 7ICFes O ESH P 2R fE I, BR UG RIE 1 8ICFesk OREH v 2 sHIAE H 4
DU ER By ELCEA DI/ MRS,

FHRIHLT~ 19D W FNDIZFR DT I/ BBRLFNZ BN CTL T O T I BERH E
e, REAMAMBIV EITHAZIL, 2>05ERE1L7T~19DWF DR D
PR L REOIEHER T 5P E B 2o LU CTEA 5 /MR mAl,

FHREHLT ~19DW TN OTUA S FBIR T 5 7238 T ok e A
RSy U CEAR T2 M/ M A,

ERMpldD263F B 5252747 H O7 /BRI 238 DM A o L TEHR
35 ML/ MR B NA,
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